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Translation from Japanese of the Field of the Invention 
Date of publication: 14.10 1999 

Translated by NBT 

The present invention relates to a human/mouse chimera antibody comprising a variable 
region (V region) of a mouse monoclonal antibody against human tissue factor (TF) and a constant 
region (C region) of a human antibody, a humanized antibody wherein a complementarity-determining 
region (CDR) of a light chain (L chain) V region and a heavy chain (H chain) V region of a mouse 
monoclonal antibody against human TF is grafted into a human antibody, an L chain and an H chain of 
the antibody, and a fragment of a V region which constitutes an L chain or an H chain of the antibody. 
The invention also relates to a process for constructing a humanized antibody against human TF. 

The invention further relates to a DNA encoding the above-mentioned antibody, particularly a 
fragment of its V region, and a DNA encoding an L chain or H chain containing the V region. The 
invention also relates to a recombinant vector containing the DNA and a host transformed with the vector. 

The invention further relates to a process for producing a chimera antibody against human TF 
and a humanized antibody. The invention also relates to a pharmaceutical composition containing a 
humanized antibody against human TF as an effective ingredient and a medicament for treating 
disseminated intravascular coagulation (DIC). 

Translation of Claims 

1 . A chimera H chain comprising a heavy (H) chain variable (V) region of a mouse monoclonal 
antibody against human tissue factor (TF) and an H chain constant (C) region of a human antibody, 
wherein said H chain V region has any amino acid sequence of 
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(1) an amino acid sequence of SEQ ID NO:139 (ATR-2), 

(2) an amino acid sequence of SEQ ID NO:140 (ATR-3), 

(3) an amino acid sequence of SEQ ID NO:141 (ATR-4), 

(4) an amino acid sequence of SEQ ID NO: 142 (ATR-5), 

(5) an amino acid sequence of SEQ ID NO:143 (ATR-7), and 

(6) an amino acid sequence of SEQ ID NO:144 (ATR-8). 

2. The chimera H chain according to claim 1 , wherein said H chain V region has the amino acid 
sequence of SEQ ID NO:142. 

3. The chimera H chain according to claim 1 or 2, wherein said H chain C region is a Cy1 , Cy2, 
Cy3 or Cy4 region. 

4. The chimera H chain according to any one of claims 1 to 3, wherein said H chain V region 
has the amino acid sequence of SEQ ID NO:142, and said H chain C region is Cy4. 

5. A chimera L chain comprising a light (L) chain V region of a mouse monoclonal antibody 
against human TF and an L chain C region of a human antibody, wherein said L chain V region has any 
amino acid sequence of: 

(1) an amino acid sequence of SEQ ID NO:145 (ATR-2), 

(2) an amino acid sequence of SEQ ID NO:146 (ATR-3), 

(3) an amino acid sequence of SEQ ID NO:147 (ATR-4), 

(4) an amino acid sequence of SEQ ID NO:148 (ATR-5), 

(5) an amino acid sequence of SEQ ID NO:149 (ATR-7), and 

(6) an amino acid sequence of SEQ ID NO:150 (ATR-8). 

6. The chimera L chain according to claim 5, wherein said L chain V region has the amino acid 
sequence of SEQ ID NO:148. 

7. The chimera L chain according to claim 5 or 6, wherein said L chain C region is a CJl or Ck 

region. 
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8. The chimera L chain according to any one of claims 5 to 7, wherein said L chain V region 
has the amino acid sequence of SEQ ID NO:148, and said L chain C region is Ck. 

9. A chimera antibody against human TF comprising the chimera H chain according to any one 
of claims 1 to 4 and the chimera L chain according to any one of claims 5 to 8. 

10. A chimera antibody against human TF comprising the chimera H chain according to claim 
4 and the chimera L chain according to claim 8. 

1 1 . A humanized H chain V region comprising a complementarity-determining region (CDR) of 
an H chain V region of a mouse monoclonal antibody against human TF and a framework region (FR) of 
an H chain V region of a human antibody, wherein said CDR has the following amino acid sequences: 

H-CDR1: Asp TyrTyr Met His (SEQ ID NO: 133) 

H-CDR2: Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin Gly (SEQ ID 
NO:134) 

H-CDR3: Asp Ser Gly Tyr Ala Met Asp Tyr (SEQ ID NO:135). 

12. A humanized H chain V region, wherein said FR has the following amino acid sequences: 
H-FR1: Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr Ser Val Lys He Ser 

Cys Lys Ala Ser Gly Phe Asn lie Lys (SEQ ID NO: 110) 
H-FR2: any of the following sequences (1) to (3): 

(1) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp Me Gly (SEQ ID NO:1 11) 

(2) Try Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly (SEQ ID NO:1 12) 

(3) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He Gly (SEQ ID NO:113) 
H-FR3: any of the following sequences (1) to (10): 

(1) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn 

Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:1 14) 

(2) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Thr Ala He Tyr Tyr Cys Ala Arg (SEQ ID NO:1 1 5) 
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(3) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala 

Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID N0:1 1 6) 

(4) Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg (SEQ ID N0:1 17) 

(5) Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys I le Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu 

Asp Thr Ala Val Tyr Phe Cys Ala Arg (SEQ ID N0:1 18) 

(6) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 

Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID N0:1 1 9) 

(7) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser 

Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg (SEQ ID NO:120) 

(8) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala 

Ser Asp Thr Ala lie Tyr Phe Cys Ala Arg (SEQ ID NO:121) 

(9) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:122) 

(10) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 

Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:123) 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser (SEQ ID NO:124). 

13. The humanized H chain V region according to claim 11 or 12, which has the amino acid 
sequence represented by SEQ ID NO:30 (version a), SEQ ID NO:40 (version b), SEQ ID NO:42 (version 
c), SEQ ID NO:50 (version d), SEQ ID NO:52 (version e), SEQ ID NO:58 (version f), SEQ ID NO:60 
(version g), SEQ ID NO:64 (version h), SEQ ID NO:70 (version i), SEQ ID NO:72 (version j), SEQ ID 
NO:76 (version b1), SEQ ID NO:78 (version d1), SEQ ID NO:82 (version b3) or SEQ ID NO:84 (version 
d3). 

14. The humanized H chain V region according to any one of claims 1 1 to 13, which has the 
amino acid sequence of SEQ ID NO:40 (version b). 
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15. The humanized H chain V region according to any one of claims 11 to 13, which has the 
amino acid sequence of SEQ ID NO:70 (version i). 

16. A humanized L chain V region comprising a CDR of an L chain V region of a mouse 
monoclonal antibody against human TF and an FR of a human L chain V region, wherein said CDR has 
the following amino acid sequences: 

L-CDR1: Lys Ala Ser Gin Asp lie Lys Ser Phe Leu Ser (SEQ ID NO:136) 
L-CDR2: Tyr Ala Thr Ser Leu Ala Asp (SEQ ID NO:137) 
L-CDR3: Leu Gin His Gly Glu Ser Pro Tyr Thr (SEQ ID NO:138). 

17. The humanized L chain V region according to claim 16, wherein said FR has the following 
amino acid sequences: 

L-FR1 : Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr lie Thr 

Cys (SEQIDNO:125) 
L-FR2: any of the following sequences (1) to (3): 

(1) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr (SEQ ID NO:126) 

(2) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu lie Tyr (SEQ ID NO:127) 

(3) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie Tyr (SEQ ID NO:128) 
L-FR3: any of the following sequences (1) to (3): 

(1 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu 

Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO:129) 

(2) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Me Ser Ser Leu 

Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO:130) 

(3) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys (SEQ ID NO:131) 
L-FR4: Phe Gly Gly Gly Thr Lys Val Glu He Lys (SEQ ID NO:132). 



5 



18. The humanized L chain V region according to claim 16 or 17, which has the amino acid 
sequence represented by SEQ ID NO:93 (version a), SEQ ID NO:99 (version b), SEQ ID NO:1 01 (version 
c), SEQ ID NO:107 (version b1) or SEQ ID NO:109 (version b2). 

19. The humanized L chain V region according to any one of claims 16 to 18, which has the 
amino acid sequence of SEQ ID NO:99 (version b). 

20. The humanized L chain V region according to any one of claims 16 to 18, which has the 
amino acid sequence of SEQ ID NO:109 (version b2). 

21. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region according to any one of claims 1 1 to 1 5 and an H chain C region of a human antibody. 

22. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region (version b) according to claim 14 and an H chain C region of a human antibody. 

23. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region (version i) according to claim 15 and an H chain C region of a human antibody. 

24. The humanized H chain according to any one of claims 21 to 23, wherein said H chain C 
region of a human antibody is Cy1, Cy2, Cy3 or Cy4. 

25. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region according to any one of claims 16 to 20 and an L chain C region of a human antibody. 

26. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region (version b) according to claim 19 and an L chain C region of a human antibody. 

27. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region (version b2) according to claim 20 and an L chain C region of a human antibody. 

28. The humanized L chain according to any one of claims 25 to 27, wherein said L chain C 
region of a human antibody is CA. or Ck. 

29. A humanized antibody against human TF, comprising the humanized H chain according to 
any one of claims 21 to 24 and the humanized L chain according to any one of claims 25 to 28. 
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30. A humanized antibody against human TF, comprising the humanized H chain (version b) 
according to claim 22 and the humanized L chain (version b) according to claim 26. 

31. A humanized antibody against human TF, comprising the humanized H chain (version i) 
according to claim 23 and the humanized L chain (version b) according to claim 26. 

32. A humanized antibody against human TF, comprising the humanized H chain (version i) 
according to claim 23 and the humanized L chain (version b2) according to claim 27. 

33. A DNA encoding the chimera H chain according to any one of claims 1 to 4. 

34. A DNA encoding the chimera H chain according to any one of claims 2 to 4. 

35. A DNA encoding the chimera L chain according to any one of claims 5 to 8. 

36. A DNA encoding the chimera L chain according to any one of claims 6 to 8. 

37. A DNA encoding the humanized H chain V region according to any one of claims 1 1 to 15. 

38. A DNA encoding the humanized H chain V region (version b) according to claim 14. 

39. A DNA encoding the humanized H chain V region (version i) according to claim 15. 

40. A DNA encoding the humanized L chain V region according to any one of claims 16 to 20. 

41. A DNA encoding the humanized L chain V region (version b) according to claim 19. 

42. A DNA encoding the humanized L chain V region (version b2) according to claim 20. 

43. A DNA encoding the humanized H chain according to any one of claims 21 to 24. 

44. A DNA encoding the humanized H chain (version b) according to claim 22 or 24. 

45. A DNA encoding the humanized H chain (version i) according to claim 23 or 24. 

46. A DNA encoding the humanized L chain according to any one of claims 25 to 28. 

47. A DNA encoding the humanized L chain (version b) according to claim 26 or 28. 

48. A DNA encoding the humanized L chain (version b2) according to claim 27 or 28. 

49. An expression vector comprising the DNA encoding the chimera H chain according to 

claim 33. 



50. An expression vector comprising the DNA encoding the chimera H chain according to 

claim 34. 

51. An expression vector comprising the DNA encoding the chimera L chain according to 

claim 35. 

52. An expression vector comprising the DNA encoding the chimera L chain according to 

claim 36. 

53. An expression vector comprising the DNA encoding the chimera H chain according to 
claim 33 and the DNA encoding the chimera L chain according to claim 35. 

54. An expression vector comprising the DNA encoding the chimera H chain according to 
claim 34 and the DNA encoding the chimera L chain according to claim 36. 

55. An expression vector comprising the DNA encoding the humanized H chain according to 

claim 43. 

56. An expression vector comprising the DNA encoding the humanized H chain (version b) 
according to claim 44. 

57. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45. 

58. An expression vector comprising the DNA encoding the humanized L chain according to 

claim 46. 

59. An expression vector comprising the DNA encoding the humanized L chain (version b) 
according to claim 47. 

60. An expression vector comprising the DNA encoding the humanized L chain (version b2) 
according to claim 48. 

61. An expression vector comprising the DNA encoding the humanized H chain according to 
claim 43 and the DNA encoding the humanized L chain according to claim 46. 
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62. An expression vector comprising the DNA encoding the humanized H chain (version b) 
according to claim 44 and the DNA encoding the humanized L chain (version h) according to claim 47. 

63. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45 and the DNA encoding the humanized L chain (version b) according to claim 47. 

64. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45 and the DNA encoding the humanized L chain (version b2) according to claim 48. 

65. A host transformed with the expression vector comprising the DNA encoding the chimera 
H chain according to claim 49 and the expression vector comprising the DNA encoding the chimera L 
chain according to claim 51. 

66. A host transformed with the expression vector comprising the DNA encoding the chimera 
H chain according to claim 50 and the expression vector comprising the DNA encoding the chimera L 
chain according to claim 52. 

67. A host transformed with the expression vector according to claim 53. 

68. A host transformed with the expression vector according to claim 54. 

69. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain according to claim 55 and the expression vector comprising the DNA encoding the 
humanized L chain according to claim 58. 

70. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version b) according to claim 56 and the expression vector comprising the DNA 
encoding the humanized L chain (version b) according to claim 59. 

71. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version i) according to claim 57 and the expression vector comprising the DNA 
encoding the humanized L chain (version b) according to claim 59. 
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72. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version i) according to claim 57 and the expression vector comprising the DNA 
encoding the humanized L chain (version b2) according to claim 6. 

73. A host transformed with the expression vector according to claim 61 . 

74. A host transformed with the expression vector according to claim 62. 

75. A host transformed with the expression vector according to claim 63. 

76. A host transformed with the expression vector according to claim 64. 

77. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 65 and collecting a chimera antibody from said culture product. 

78. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 66 and collecting a chimera antibody from said culture product. 

79. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 67 and collecting a chimera antibody from said culture product. 

80. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 68 and collecting a chimera antibody from said culture product. 

81. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 69 and collecting a humanized antibody from said culture product. 

82. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 70 and collecting a humanized antibody from said culture product. 

83. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 71 and collecting a humanized antibody from said culture product. 

84. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 72 and collecting a humanized antibody from said culture product. 

85. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 73 and collecting a humanized antibody from said culture product. 
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86. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 74 and collecting a humanized antibody from said culture product. 

87. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 75 and collecting a humanized antibody from said culture product. 

88. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 76 and collecting a humanized antibody from said culture product. 

89. A process for producing a natural humanized antibody having a 
complementarity-determining region (CDR) derived from a non-human origin and a framework region 
(FR) derived from a natural human antibody and possessing reduced immunogenicity, which comprises: 

(1) preparing a non-human monoclonal antibody reactive to an aimed antigen, 

(2) preparing plural human antibodies having a high homology to the amino acid sequence of 
FR in the monoclonal antibody of said (1), 

(3) constructing a first humanized antibody by substituting four FRs of one kind of the human 
antibody in said (2) with corresponding FRs of the non-human monoclonal antibody said (1), 

(4) measuring a binding capacity of the humanized antibody constructed in said (3) toward the 
antigen or an ability of the antibody to neutralize the biological activity of the antigen, 

(5) constructing a second humanized antibody by substituting one to three FRs of the 
humanized antibody constructed in said (3) with corresponding FRs of the human antibody different from 
that used in (3) among the human antibodies prepared in (2), 

(6) comparing the second humanized antibody constructed in said (5) and the first humanized 
antibody obtained in said (3) in view of the binding capacity toward the antigen or the ability to neutralize 
the biological activity of the antigen, and selecting a humanized antibody exhibiting a preferable activity, 

(7) carrying out the steps of said (3) to (6) upon the humanized antibody selected in said (6), 

and 
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(8) repeating the steps of said (3) to (6) until a humanized antibody having an activity equal to 
that of the non-human monoclonal antibody in said (1). 

90. The process according to claim 89, wherein said aimed antigen is a human tissue factor 

(TF). 

91 . A humanized antibody obtainable through the process of claim 89. 

92. A humanized antibody obtainable through the process of claim 90. 

93. A medicament for treating disseminated intravascular coagulation (DIC) comprising the 
humanized antigen according to any one of claims 29 to 32 and 92. 
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(57) Abstract 

A humanized antibody against tissue factor (TF) which comprises: A. a humanized H chain containing (1) an H chain V region 
containing the H chain CDR of a mouse monoclonal antibody against TF and the H chain FR of a human antibody, and (2) the H chain C 
region of a human antibody; and B. a humanized L chain containing (1) an L chain V region containing the L chain CDR of a mouse 
monoclonal antibody against TF and the L chain FR of a human antibody, and (2) the L chain C region of a human antibody. The mouse 
monoclonal antibody CDR is grafted into the human antibody to construct the humanized V region. Next, the FR thereof is replaced by the 
corresponding FR of another human antibody with a high homology, thus detecting a highly active humanized antibody. 
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HI 2 9 fi, HII+/7/Li+^ Hit b§Hk'<--7 3 

7 i / Li t blMk'<-7 g > b 1 SO'Hi t biHk'<- 7 
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3 y i /Lilt bmil^-Va >b 2 St#:©iJtJlS^Stt^Jt^L 

H 3 0 W\ H«*^/L«*^7K#, t Mft/<- 5> 3 
> i /L«b i> a >bttft\ Hitl«iftA-^ 3 >i 

/Lift t hiftA'- s; 3 > b 1 tfctf\ &C>'Hi| t h |Sft;/<- -J 3 y 

Ltz?5 y-Z&Zo 

/Lift t hfflft^-y 3 >btt#, SCJCHftth haft/<-y g > i 
/List H8Nfc/<- s> 3 > b 2 ffifcoffilgilS&gtfe&Jttfc Lfc?'? 

^b/Lit Hft'<-^3 > b «fc«:. HftTh HftA-i; a > i 
/Lift t hfflft^ - y 3 y bftfr, &tf H8 t Hft^-y a y \ 
/Lift t hI{l:^-^ 3 > b 2 ffifc©, t MFic^til'lDjSi 
(TF©7 r **-X a££|fi«J£tt) * Jfc« L fc ^ 5 7 t? * * 0 
B33I1, Hg*y7/L*+^ 5 H«b hfflft/<-5? 3 

>b/L|fth Hft/<-i? 3 >b5t&, HitMftx-^vi 
/Lilt hfflfc/<-s> 3 >bttft, Hift t MMk^-v* 3 > i 

/Lift t H<t^-y 3 >b 2ftft©, h hTFfC>tf-r3*fn?g& 

n 3 4 (i N nm*s 7/li+^ his t hsut'<-s> 3 

>b/L|gt hSlb<-^ 3 >bft# N Hlftt Hft'<-y 3 > i 
/L«h h3Ht'<-* a >b£#\ St/Hit haft'<-y 3 > i 
/Llfth hHb<-^ >b 2$tft©, t hTFfc*H-Scb|D$gtt 
(TFCitlipfifgft) *ikRLfc^77fife5c 
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m 3 5 a, hm + ^ ? /Lm* * nmt bm4t'<- v a 

y b/Lm t hM4k'<- if 3 > btfcft. Hit Hlt^'-^ 3 >i 
/Lit KSHb'<- y 3 > b taft> Hit Hj^<-^ 3 > i /L 

mt haift'<- y a > b 2 tt#© tog itz t ktf^© 

5Jfc&£J£&LA:l2|-C**So 

1. t h T FlcftfS vi/X^y 0 u -i- hfcfooftm. 
^£*§£ft££tftg£,M<i:, 5xo--7jfflHa<!:©»HaHll^»cj;*3 

^mw^mmt ztrift&mikt z> t u - > zmtRt & z. t fc«t on 
*©Miia& s x d - -?mB t sfc&s -a-T^ 7 y K-^£fPta l 

/Co >W 7 U K- * U -x y fc#©T F t<D&&mtt 

T F n%mmfcft J 8 2 C e l l - EL I SAT, TFi: 

*ti-2>tp%\mitmmmxm=¥- (Fa c t o r x : fx) <ommt 
ttttzmmm&zfeBK itzm^vn tz 0 *©e*x tf/ 

VI I a tl&ft© F X&tttt£& < RES* Sttft 6 mZmtkt 6" 

4 -/ y K-TOffsticdta Lfco 

( 1 ) ft li©n S3! 

MOftStffl^STFi LT(i> fflftx. D N A iSXtt-ft^^fiJE 
K «fc 9 n 18 L T F © 7 5 y »E?>J © © ^ ;/ * h\ X tt t MS 
14*©TFU>'|lfbn5o fll^if. I tObCjS (I to T. 
J.Biochem. 114, 691-696, 1993) tc C T ft ^ flSS! L tz fc h J£ 
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SS*©T FZfcmt LTffll^ C £i)<-C% Z> » 
(2) $feaERtfi/t#g£«HIS©S35i 

, z> v K 7-!f^\ *^ h »> &£*©"$ SLICKS: 

it^o it, raw %.Hfrt>§k®mmmT* 
s #* l < ti 4 ~ 2 i a miiiwTftffi-r So 

— ft^j»ntjttia*<ffl ^ bttSo 5ti^©^^*(i i miz-?v t. 

lESfc*K 0. 1 ~ 1 0 0 a gtfm ^ btlSo 
( 3 ) ffif*ffi©fljj£ 

& © Jfil * ffi # flu Xteftftg£fffljfe©ig#±^4>©ftftfli£$ij5£^ 
iaft&ft©#&£ LTti, flUtf E I A (xyiff A 

-fAyr-y-fe^) N ria (^t-fAyj^-f) , elisa 

( » * a IS a y v;K> h T >y -b << ) f^llf^S, 

( 4 ) mmms 

2 0 
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£WU ^m^o^mx'itm^m cm a. at mm) T'^??-e 

So -f&ftfHC 8 -7 If ?*7x >Wttflc*<ffl^ £ft, C©«BJia^{i, 

U b#*1f>f->«7W7T- (HAT) it 

~ x □ - ^fflflSttx Utc&fcl©*! * oftHJgftu 0J;LW\ P3 (P3x6 
3Ag8. 653)(J. Immunol. , 123, 1548-1550, 1979), P3x63Ag8. 1 (Cur 
rent Topics in Micro biology and Immunology, 81, 1-7, 1978), 
NS-1 (Kohler, G. and Mi 1 s tei n. C. , Eur. J. Immunol. 6, 511-51 
9, 1976), MPC-11 (Margulies, D. H. Cell, 8. 405-415, 1976), S 
P2/0 (Shulman, M. h Nature, 276, 269-270, 1978), F0 (de St.G 
roth, S. F. £ J. Immunol. Methods. 35, 1-21, 1980), S194 (Trowbr 
ide, I.S., J. Exp. Med. , 148, 313-323, 1978), R210 (GGalfre, G 
. ^Nature, 277, 131-133, 1979) « M £ ft S 0 

ft So *§ bft S58M£ P B S , DMEM, RPM 

1 1 6 4 0 ^O^iftXttSffittJcSS U Xf^Xir/alf 

mS^m^it, MEM, D M E M s RPM I 1 6 4 0 IgJfe ft © f> 

^ an is i&gffl UD-7iisi^i4i8a^, g£ 

Jfc 1 : 1 ~ 1 : 10 -eill^(S]i?pj©??«T, 3 0 ~ 3 7 1 ~ 1 
5^F^^M$-li:SCi(r < l:^Tn : ^ftSoffliSSI^^iEii$-ti:SA: 
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J&lcfcU 1, 0 0 0 ~ 6 , 0 0 OO-fJJxf 

jj? y t*-;U7;u = -;ux«-fe > *W 9 -f £" <d » & fig ii 

(5) A-f ^ij K-^©j1JR£.0' ? p -x > 

>W 7iJ K-vOX* >j -i>*rfc N pg^#f^^ s &3fcftfi-tr;l/ 

-^^iL^^^^^-s^ -t -f y k - v©a & wu a * © 

-£T?t 9 £ <t^tb*S 0 C e 1 1 - E L 

I S A©r«b *JltKBtt»j£3R^F actor X a ft ft £ fl§ ^ £ 
U:T F + fD.gttj»j6* % MgiMSftMJ^© C <!: § ^|0g 

K-7*!R^t5o CCJ;9i:LT, 0Jx.te\ ATR- 
2, A T R — 3 > ATR-4, ATR- 5, ATR- 7 fci^AT 

c <h t< m * a o 

(6) €■ y * n - ^-;utfc#©sm 
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MigS&c&^Tli, «^'J K- 7^ l 0 ~ 2 o i/jfeyi 
littR PM I 1 6 4 0 igtfu DMEM^fi, XteMfif 

<DMy»mmi$m%i&*PT^ iisroigg&ft 7°c, 5%c 

2 . t FTF {c*t1-£-*"> xt;^ P-t;Hit#fflVS84 a - K 

tSDNAO? o-^>y 
( i ) m R N A ©IS 
t h T F iZltftZ "7 X* y * d - *;l/Jjfc#© H«fc cfctf L IS V 
* =J - Kt5DNAO^D-i>/*}T?fcJ6, Is] 4X $ ft ^ 
-f^'J K-vj&o$>&ft]©2rffi, {BI/Ltf^T^ >> (Chir 
gwin, J.M. Biochemistry, (1979), 18, 5294-5299), AGPC& ( 
Chomczynski, P ^> (1987), 162, 156-159) $ (C «fc t) £ R N A £M 
L, raRNA Purification Kit (Pharmacia Biotech) fd $s ft $ ft fz X 
>) 1 (dT) -■feyUn-x X^>^7 ia«)mRNA^il 
^~&o £/c. QuickPrep mRNA Purification Kit (Pharmacia Biote 
ch) C <b (c J: «9 . ^RNAOlffiSMgf C, mRNA 

©!HS!!£fT9 CHT^o 
( i i ) c D N A^^MRCKJiifi 
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±15 (i) ■PlfcmRNAfrb, i3*(£¥»*£ffl l^T L «ft tfH 
*S©V c DNA^ttlt'tl^t^o cDNA®6| 

tt > 0 1 i go-dTr?>f7-XttLiCS*f L<liH«C« 

DNA^s!E7-7^-) *(Sl^;ii<||*5, 

cDNA^fiESJSli, Mm R N A £ 7° 5 4 v - <t L, M 

fe¥fHO#STT|fii(i5 2°CT-3 0 # © £ £ ft 0 

cDNAOl§lB(i, Lgl&tfHglt fc iC 5 ' -Arapl i FINDER RACE 
kit (CLONTECHft) £ ffl ^ fc 5 ' -RACE & (Frohman, M. A. t>Proc.N 
atl.Acad. USA 85, 8998-9002, 1988, Belyavsky, A. ^Nucleic Ac 
ids Res. 17, 2919-2932, 1989) i:So< PCR (#»J>5-Hffl[ 

issco ctff? c i*<ffl**. "T ft HeT^tU: 2 

cDNA©MSi:cDNA adap t e r^i^L, H SI V 
RCKL«[V«*©»rfr*3- Kf *DNA (JSJTs L«V<S«0»r 
M-*3- KtSD.NA* r Lift V£#© D N A j Xtt rL«ViS« 
*a-Kt4DNAj iffl&IB^a d i (HiVMfCo^ 
TfcHi) ) ICo^TPCR^ff?, 

Hfl VfiOD N A£if l§-r£*:a6©y5 t LT, W;Ltf 

5 ' - fflij 7° 5 -f -7 - tc * >y h ^ft© Adapter primer l£ 3 ' - #J 
^7'f7-i;«7^xt^OHi^f®iMH C-G It^-Yv- 
1) (ATR-2. ATR-3, ATR-4fc^AT 
R - 5 ) ( C 7 1 *5l>iiMHC-G 2 a7"7^- (E^iJ 

#^2) (ATR - 7 fc J: £>* A T R - 8) (Cr2 ai@) (S.T.J 
ones£, Biotechnology, 9, 88, 1991) S C <t j&< tB* £ „ * 

fc> LiV«I^ODNA^llBt§/;fc0y7^7-iLT, #l| * 

5 ' -f v-tcti* «y hjSSft© Adapter primer It 3 ' - 
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(i i i) DNAottasi&of^sie^jcofts 

£*T^. g^i-TSDNA»fW-^i3J«5 fcB ltz&, D N A © 0 £>' 
»§!!£fr^* * - D N A tm&t&o 

DNAOiUii, 7 x y * o d */l/AT| tfe^£MJ.S 

ambrook, et al. "Molecular Cloning", Cold Spring Harbor Labo 
ratory Press. 1989) % 7fJJR©*», h ( #ij A. (i'GENECLEAN II; B 101 
01) Zm^T'nfrtlZo D N AmKZ&ftt h tztiXDKt ? - D N 
AlclififtO^O (Witf PUC19. BluescriptH) $ffll>5:ii< 
■PS So 

MIS D N A £ ±IB ^ ? * - D N A £ £ , SjSD©^ > * 

> »btl5llifti^^^-*^IIJMl 0 9n>h°x>h-ir;U ( 
- y > ^ - > ) ^t:$AUi7>l:->'J ^Ste^n^-S-^ifc 
L, aftl^r&ICgo'^T'* * * - D N A^iHSg-t £ (J. Sambrook, e 
t al. "Molecular Cloning", Cold Spring Harbor Laboratory Pre 
ss, 1989) o BfittZ D N A (i N llfi^^-DNA 

*WH**T?»i'l:Lfcau &*D2r& (0|;ii;r>>T** •>&) lc«fc£ 
£ (J. Sambrook, et al. "Molecular Cloning", Cold Spring 
Harbor Laboratory Press, 1989) . :£ IS BJJ & N gffij£gie?ij& 
SSI (DNA Sequencer 373A, Perkin-Blmer) ^ffl^Ki^tl 

So 

( i v) (C D R) 
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L>-A9-*ffi* (FR) 3o©finrgfg« N "Tttfc^fi 

*fteft£«i# (cdr) ic x *?*is$nT^*o FRtDT^y^ae 

M©*Jtttttff26TK^ '(Rabat, B. A. rsequence of Proteins 
of Immunological Interestj US Dept. Health and Human Servic 
es, 1983) o 

HUE 4 ®<D F R£D| < ©S|5#te, $-•>- hm&Ztr) , Z(D£ 
I3fi©CDRIi;i/-y^Mt5c CDRIi, *>£*§£l;:(i0- 
•>-h^it©-g|5^^^1-^Cc!:fcfe-5 0 fifeoT, 3|©CDR(i 
F R (c J: o T*BSJc;£#tt{c#SiCi£^ftg{c&&$ ft, ^ LTF 

*Si#©nrgfgtt©7 ; / »EJiJ£K a b a t biz J: 9f?J&£ ftfc 
i/ttt©7 5 y ifcEyiJ©^- * ( r Sequence of Proteins of 

Immunological Interestj US Dept. Health and Human Services, 
1983) l:*tliJ6T, mm&Zm^Z C i fc J; V) c D R«**g^ 

3 3 - 1 3 8 ©&C D RXteE?iJ#^- 1 3 9 - 1 4 1 , 1 4 3 -1 

4 4, 1 4 5-1 4 7 & CM ■ 4 9-1 5 0 © V ft « 4« © £ C D R fig 
*t©ffi^tt*<9 0-1 0 0 %OBBJijT*S t> ©*<*!/ btlSo 0 
* L < It, mmtktf 9 5 - 1 0 0 %©E?ijT&5 feCi^l^tlS 
o ^l:fftL(li N ffilSItt^ 9 8-1 0 0 % © E?'J T £> § & © ri< 

3. * y 7 ili#:©^3i^ ? ^ -©ftS! 
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H IK ic o ^ T li rt KHIjU ® <k 9 JCBSfB-f £ c <h ) &tf 

H^Vfl^^r^ — FtSDNAlli'^^ o - - > / £ ft tltf, C ft 
£©•7-5 7. Vf>I$£ 3- Kt5DNA%, t M£#5£S^®£3 - 

cDNAi:#St§7-?x'J -**-ie?"]&t>'VfiHgt@e?iJ£, if 

c D N A i:f$tSv * X 'J - ^-ge^JSO' Vfif t h 4rt ^ 

C^i^^-n - K"T £i£?"JKii;£ L£&, MM J&fglt^ ? * - iz 

!aft© Li Cfl^© *> © ttZ C M;t(i'b hHi©fcO 

Col^ttCr K Cr 2, C r 3XttC r 4, R[FLi©fe©i: 

£3- KtSDNA^tiTllI^^^-, ^tfi;i>^vt-/y 

* * - W09 4/1 1 5 2 3 #JRQ ^ttK^So IC N 

^IU+^ -7ta#£«?-£ (#];Ui\ WO 9 1 / 1 6 9 2 8 # 
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M) o J£-©fl5tK* * - jc ti , I g G 1 slfid^K^ * - N 
5KG1 (V) SO* I gG 4 /eMf/t&fgil^ *-N 5 KG 4 P* 

( i ) * / ^RWHmvmm 

Stt*3i^^ 9 -ClAt § C t lz£ <onz> C t*<tb*Z 0 HIC 

LTtt, «itf C rK C r 2, c r 3X«C r 4 
ff S> n § o 

CC-e. v>7XH«Vg«*3-Kt4cDNAt*S^^- 
i:#At^i;i/;^.PCR^|:i;^ c DNAfcjgSfcigg&JiJ 
**A*-« C i#tfJ3fe$o fl*tf N tcDNA05' 
ttMR**©B«Eyi|*#^-5 J: -5 Jc, * LTl5¥.S»**«fc < t -5 
fcfegcDNAorii&n K>Ifi[i:Ko z a k 3 > -t? > -fr x E ?IJ ( 
Kozak, M.et al., J.Mol.Biol., 196, 947-950, 1987) 
0 Klfcft- L fc P C R 7 y << v-, ScDNA03' 
&3tt*JRB*®ffltE?lJ&W-*-S «fc -9 Cttl|-LfcPCR^5-f7 

« ( C y UilUiCr 4) Kt5DNA*^t^/5H* 
(i i) 5tfc#L«««*3- K** c DNAfc^fcBSi^* 

-5 c D N A £ N tF^OLiCfl^n - K* S D N A 
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^u^m*? * -k^a-t s c t «c«t <o mz> c <t*<tb*s 0 Lie 

ffi8£LTtt. x_ C /c . C A ^I^^^tf btLSo 

t6*S tc&fc *K PCR&fci'K & c D N A {C M % tt £ 
iAtSCi^tB*4o 0i];Ui\ gcDNA05' - * {;: jil i3 

#> © K o z a kny-fey-y-xE^I^Wr-g.ct^ClSttL/cPCRy 

ft£iiStti£fiie?iJ£g c DNAi:iAt5o 

:HTi»Lfc7-)7Lav«ia43-Kt6cDNA4aa 
ttflJPB»&T*»3Lfc». ± IE 36 St'* 9 9 - IZWA LT N L 11 C fl 
« (C ic®«) PtSDNA4^t % *^5LIW^^- 

( 1 ) t hftft <h©ffil5ltt^^ 

?P-tAfi*(!)CDR4<t h tlTU* 

Rit hKft© F R t (DNHZ ft ^mmtk&ftiEtz Z. bi)<mt 

o &oT, 7-)Xlat hTFty ^ a -^^©H&iiRtfLli© 
V««*. Data B a n k & m^TmHkt)<&WZ tlT^St* 
T©BE*Din:#© V«g« t Jtlfil-rSo t/;, H^ICK a b a t t»f: J: 
D x tt&©FR©ft£, 7 ^ J m<Dmffl&%flZ± -o TftmZtltz t 
htt^©1f7'^;U-y(HSG: Human subgroup) (Rabat, E. A. £> , US D 
ep. Health and Human Services, US Government Printing Office 
s, 1991) t (D It® Zrf? . 

t h Hm V *£&©!§£{*, Kab a t b K <fc £ H S G K <fc «9 
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> H S G I - UUZftmtZ C i*<fcti^, Mz.iL T^XSt hT 
F*y ^ n-^;l/£t#ATR- 5 ©HlgVfl^Ji, HSGI®3> 
4? > xie^j i 6 7 . 8Xo*t D j;-4tt«. - J, t Kl 
/e IS V M (i . KabatblciSHSG^aia*), H S G I ~ 

mc d i ^< ta * . mm * -7 ? xst t nF^^n-t 

WAT R-50L»k8V««I1, HSGIcD^>-fe>-9-xse 
oTtt, t ^ftVfcBoCDROfcEfcJ^-JIfei;©^;^ 

«0FRo-as©7 $ ;&mm*t h v<s«© f r ic^it *i§ 

^*<*So L^L^*<bx V* Xffift© V^F R©i*©7 w ® 

*t h ffift V£I&© F R i:^it^l^i;o^t(i, -£©&flja< 

ift*fiS}#1"S3tJ6lc^SttEgfi©FR (FR1-4) (co^r, — 
R£*g|l|tt©iU^t Kftfc©FR*fc$Lfco J£tT»Cs *y* D - 
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FRONo 




. j_ —r J-i- /„ i, t t Ailf i r AX xrv 

^E-n-etlOFRi <D * * n 
— (X) 


K ?'J # 


H HFRl 


L39130 


CO A 

53. 0 


1 t A 

110 


H IJFR2 


t n n 1 OA 

L39130 


A A A 

92. 9 


111 

1 1 1 




P01742 


71. 4 


112 




Z80844 


78. 6 


113 


HI1FR3 


L39130 


62. 5 


114 




Z34963 


71. 9 


115 




P01825 


53. 1 


116 




M62723 


68. 8 


117 




n n n n a a 

Z80844 


68. 8 


118 




L04345 


65. 6 


119 




S78322 


75. 0 


120 




Z26827 


56. 3 


I2l 




U95239 


65. 6 


122 




L03147 


65. 6 


123 


H£jiFR4 


L39130 


90. 9 


124 
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JS2 



S> - (X) 



T $& R R 1 7 3 7 Q Q 9 




78. 3 


125 






80. 0 


126 


S65921 




80. 0 


127 


X93625 




80. 0 


128 


LIJPR3 Z37332 




71. 9 


129 


S68699 




75. 0 


130 


P01607 




71. 9 


131 


LISFR4 Z37332 




90. 0 


132 


( 2 ) t hmittii#vmm 


£ 3 - K-T 5 D N ACDfgft 








KtSDNAORIHcijm* 


-a» 




tub 


So FR shuf 


f 


1 el:fcl>tti, ^ft-e'tl® F R Kfc 


^ v -r <i — <D Hi (,> 


t 







So 

FR2i;oUTIi3|S, FR3i:o^Tlil 

ttfl=LiV««^i#FRi0*fDi;-^0^^^ FR 
2I^^TIi3Ii, FR3Kol»Ttt3M<Dt httfcV«*F 

t haikHifeWLiviiiiu, 5; ■ > (/<- 

•^3>a:ver. a) Ut, 7^*7 ?o»^Hit#ATR 
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- 5 © h a *> «b c; l «i v <s* i * n * * p ^ - © k t Mftft 

H«*5J:C;L*Vfii«L 3 9 1 3 0 iZ 3 7 3 3 2 ZMftt 
tb^So Ztlh><Dt hWMtriftZftglt Zlz%tz<9 , FR shuffled 

vuitumo d r i ommw-m e c o t 2 2 1 

, C D R 2 ©frJItH^t Ball BIS2P&> C D R 3 ©$iJPB^^N c 
o I ISMftfc <fct>'F R 3 ©i&||B»£X h o I SSMfe. flitf t 
h£ffcL8CDRl©$i]|fi»&Af 1 I I Bflfttttts C D R 2 ©#J 

mmm spei ism&, c d r 3 ©solicit p s t 1 mm®&& 

i^FR 3©$i|iBiAc c I I I SSfcSBfifc-e* 5„ 

C©J: 9 fctfcff t fc'<- V a > a Lt\ ^n^'ft© FRi: 

oUTFR shuffle&fx^x flfiSOgtt^fitSh h IMt ft # & ft 3i( 

(3) t hM4ttn,ftVfa®<D%iK<Dft$L 
*f&BJi©fc hSHfcfitttfcU atn:tt©C<fi«, SC/Vf«©FR^ 
t Mrt#i*© fe©-efe «9 x V«l«OCDR*<7"77ttfl:S*©fe 
Ctilo *S&BJ!©t hS^ttn:ft©V®«©Wffrtt, il^^Ub 
htn;&©D N ABrfr^A^pTtfett t>(i\ PCR&Kcfc-SCDR-*' 

R-/77fO/j itt, 7-5^i*OCDR^3 - h't4DN 
ABrtf-£ft$!! U ^n^ttfBittSt FSftcDCDRiAtl^^S 
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T i JMmmZmiz, Rabat, B. A. £ (US Dep. Health and 

Human Services, US Government Printing Offices, 1991) LTU 

( i ) t hfflftH*V***=i- Kt5DNASra^^-o 

*=»- KtSDNAOilSl^j^DNA^tiT^sicU PCR 
ttfc J: Cfctftfl**. «itf,7^ttthTFt^ 

D_ ^^iittAT R - 5 ©H8 Vft«£ffi^fBEtt (^^ D 
^ttU 3 9 1 3 0 ^t hSHfcH«|V**/<-5> 3 > " a " t L 

v-&tfi£?ij#4§- 2 7 , 2 8 iZijkt 2 *©fl*7 5 ^ v_ { -^^ T 

CDR-^57fO^/5'f7-hR5Hv 1 S 2 
2 ) , h R 5 H v 2 S (Se^iJ#^ 2 3 ) Stfh R 5 H v 4 S (E*J 
#^2 4) in>XDNAE?H4|['l>, UTCDR/57f ^ 
^^7-hR5Hv3A (S£?iJ#^2 5)S[fhR5Hv5A 
(EW*^2 6) ttT^-feyxDNAEaifctfU *LT**l* 
tl^7^T-OM^(C l 8 - 3 5 b P©«*tft5|E?IJ*^-rs 0 hR 
5 H v 1 S ttK o z a k 3 > -b > 7. gg ?i| (Kozak, M, J.MoI. 
Biol. 196, 947-950, 1987) fciCFSa 1 I SMft * * J; .5 
^ * fc hR5Hv5AttNhe I BMffi*'* * 5 <fc ? IZ 

3 4 



WO 99/51743 PCT/JP99/01768 

So it^a5 7*5^7-hR5HvP r S (SS?iJ#-t 2 7 ) &.£>' h 
R 5 H v P r A 2 8) liCDR^77f^ >/y7-f7 

— h R 5 H v 1 SRO'hR5Hv 5 Ai*t o y-4St4o 

PCRj**ffl^Ts 5 #©75 -T -7 -£7 * >7 U $ i£3t£ft© 
c DNA^iSU $ biZftU??* v-^rJp^DN A©itli^?TO 
o PCRSiaSTt^^'Jili, hR5HvlS, hR5Hv2 
S, h R 5 H v 4 S . hR5Hv3A&t;hR5Hv5Aii<tO 
fcffiWEyiJfc J: Y) 7- - >; >i/ L> 5Z£&<D b MHt H IS V fl i£ © 
D N A#&Jjfc$ n§ C i ^^"To 

WitfthHgjCrK C r 2 x C r 3 X it C r 4 * ¥ if s C <fc 

Idle© J: -5 K LTSi L/c t hIUbfi;<*H«Vft«©D N Ate. 
ffilc©b hft^HiC^i^ Witft hHiCMCr 1 ttzteC 
7 4©DNAil8t5:i*<t*5, *>5ffi#H«©fll£-*?ifc 

t^DNA i ilfn L > t HjkH!V«l8&tft hH»CS*0D 
N Afc^fr&SI'** * -£ft£itSo 

( i i ) b hSUt L8Vft«£ a - KtS D NA&t/HS^^ * - 
©*« 

b hSUbLttV0#*3- KtSDNAOillieFiJ^DNA^jS 

8t^siiL, p c Riia *>«&*.5 c i^'tb^So fflx-tf. 

XUtb h T F * >> * o - A T R - 5 OL«VjS*tJi^fi 

^^tSZ 3 7 3 3 2 <£• b hS^tL*V«*/< 
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-i? 3 y "a" tLTttSJ-rscitfttlfcSo 

k HlftLiVM/<-y,> "a" *ft«*-SA:J&l;:tt, CD 
R - ^5 7r- 4 >^y7^f v- h 5 L v 1 S 8 5) R[f 

h 5 L v 4 S (ffi?lj#-f 8 6) (it > X D N Affi?|^, 
7fO/y5^7-h5Lv2A (I2?iJ#4§- 8 7), h 5 L v 3 
A (I2?iJ#^ 8 8 ) h 5 L v 5 A (I2?iJ#^ 8 9 ) (i 7 > f ■)» 
>XDNAge?ij^f £75* ^-©ffijgfc 2 0 b pOffiffifte 
?'J£Wt -So ^^7-h5LvlSli, Kozak=3>-t?>-*x 
E?IJ (Kozak, M, J. Vol. Biol. 196, 947-950, 1987) fe^tf^] 
R»*B g 1 I I B«*fc*#** ASfc, tfch 5 L v 5 A(i$ij 

rhi*£s p i i mm®&ZGt z x nztstn? & 0 ttz, 

-f v- h 5 L v S (E3aj#^ 9 0 ) SO'h 5 L v A (gS?lJ#^ 9 1 
) HCDR^77f^^y7^-b5LvJSR[/h5Lv5 

k h&ftH«V«tt&H«i^ PCRS*«l»T, 5*©75* 

"7-**n^DNAOitlB*ff'5C«!:A<lti*5 0 

BUtE© «k 9 tc LTSILf: t hSl*bfi#L«Vfitt©DN AH, 

*£^©t hftWLmcm®. mint n*c^cji®«ofc0 

C««*=i- KtSDNAiiHL, t hSffcL«V£*Rtf fc h 
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mium t <D®.*&t>^ \z & *) c o s - 7 ©r i ^siait'ii 

( i i i ) h h Mlfcft&® HfjlRtfLII VM©FR shuffle 
i"ttt#£C 0 S - 7 ©C'i £t&MJfeT-$ttKfg5!S tf. 

*fg^f (is t MHtHIJi&O'Liji VM©£F R£JI|I& shuff 
le-ra C <h J: «9 , C©Fo^H£&?&-r &*#ai#£o FRO shuff 
lefcffl^Sk bfctftfi, gEffOx-^^-XJ: «9 *R 1" Hi & • 

£ 0 iiiRLfck htt&CDFRfi. f-^"<-XT?B^t)^i:4oT^ 
£&SE?iJ£»{c, D N A&j&ISMc «fc ^ C i *<UJ*S 0 d 

Iffl K O J: 9 K s C D R t> L < « F RKtfcif L fcffei]|B»*Ktt 
@£?iJ£tt*Dt-£ C £ J; f) , JtiET?flF«a L tz k h Mlkttft© H #& 

L« V®#© F R t. £^(c shuff let 3 C £j&<tfi#5o £ © <£ 
■5 ic LTttfi L/c t hMfti/ttt©£tt£II^£ £ £ (ci SfrSt 
£fcM&£&tt&tftc*fa^tt£W-r £ t \> mil ft ft Z z. tifi 

01*l*> k hSMbtttt V{g#H8£F R 3 £ t (>tn:^Z34963(GenBa 
nk, Borretzen M. Proc. Nat 1. Acad. Sci. U.S.A., 91, 12917-12 
921. 1994)£*©FR 3 (C shuf f let S 5 o 

FR-yfy7iJ^^H7-F3RFFS (S£^J#^3 5) 
fccfctfF3RFBS (SE^J§-^ 3 6 ) « -k > X D N A I£ ?ij £ W L . 
F 3 R F F A (@E?iJ#^f 3 7 ) fcil/F 3 R F B A (K?iJ#-f 3 8 
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) «7>ft>7DNAI^J^ttS 0 F R - •> t y 7 U >^7°5 
fv-F3RFFS, F3RFBS, F3RFFA. F3RFBA 

F3RFFSiF3RFFA N F 3 R F B S i F 3 R F B A^7 

a 1 I fcicf X h o I , N c o I feiC/X 
h o I -CffiitLtzo Ctlt>%B a 1 I fcit/N c o I -etfHbf £ d 
tlz±t)m$HLtz7 5 X i KhATR 5 Hv a/C V I DEC (B 
al I/Ncol) CIAU &Sie?iJ (tBt 5 C i (c J: 0 IE L 

*ftfcfc h8Ufctt*H«*{Srfc;/5*5 K*hATR5Hvb/C 
VIDEC£^£U ^5X5 FhATR5Hvb/CVIDEC 

c***i*b hjaftH«*/<-y.> " b " it*, *®«se?v 
b - o7u i?se?ij£ge?ij#-t 4 0 

^iy'Li|fi*0FRl;oUT^ t bMittrLfc VWHi&a' L 
IJ©FRi shuffled 5 C t*<tfJ*S„ 

t Kfflfttt#©H«V«*aotLilVfi«©FR* shuffled 

> -b" it hHfttt#L«A-s; B > - a - 
COA^ii^l:, FR^shuf f 1 et^.J6g|it^b 
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"b" 6DFR3 (7 * -fey •> a >No. Z 3 4 9 6 3 : 1 1 

f*H8V1S«F R 3 Tttx U 9 5 2 3 9 (E?IJ#-f 1 2 2 ) ^ L 0 
3 14 7 (ETUS^l 2 3) ^IfbtlSo 
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i*5_ 

L9kVfffi,<DT i Jffi&l 

PR1 CDRl FR2 CDR2 

1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) D I QMTQSPSSLSASVGDRVTITC KASQDIKSFLS WYQQKPGKAPKLL I Y YATSLAD 
S68699(b) 
P01607(c) 
S65921(bl) 
X93625(b2) 

PR3 CDR3 FR4 

6 7 8 9 "To 

78901234567890123456789012345678 901234567 8901234567 
Z37332(a) GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC LQHGESPYT FGGGTKVEIK 

868699(b) Y 

P01607(c) Y 1 

S6592l(bl) y 

X93625(b2) y 

* nfnt ^HIC r 4 fci^t KgC««©DNAilgf 

n*-*-£©CT£ £»91f&l*Mg«©*><!:Tfc hHlC r 4 feitf 
t HiC icffitt£3- KtSDNAiSiL, h hgfkHfcRtf 
L«V*«#/<-s; B >ta-Ft«DNAt, *n**ftfc FHi 
C r 4 fttf t h L«C FtSDNAi^t^i^^ 
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Ztz, buIE© «fc 9 tc Iti^ Lfc t MHbftftHgl V«8&tf t 
h H il C Sl^ £ n - FtSDNA^ b hiftLiVi«R[/t h 
Lll Cffi#£ 3 - KtSDNAi*, * - 

, W09 4/1 1 5 2 3 #M) U tLTR^^-^fflU 

H m C H# * =i - KtSDNA, ft O* IC L & V fi(tt& L M C $ 

fcvmmiztt^ x >■*_/:/□*_ ^-iort $8%M*Rfl( 
zmm® tv, ^D-->^$titcDNAi;sftt57 
$ x 'j - ^ - ie« cf x h & v o* t h h m c =» 

- KtiDNAi, t $ x <J - ^ - & K v -5 t; L II V ®«R 
O'b K1C 3 - Kf * D N A £ f&fK ? * - (#] 

;U2\ WO 9 4 / 1 1 5 2 3 #M) IcfAt^o 

H«C<S«*3-Kt4DNAi, t h3HtLMV«Rtf b h L 
£C®«£ 3-Ft5DNAi^|-©^|^H- (fliLtf* W 
0 9 4 / 1 1 5 2 3 #M) izmAtZo fit, dtt£©'<**- 

tfiKXtt-r >- b' h D^iSiLtg^it^^ 5taftXli b 
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»oU?7^H|V««Stft hH|Cfi**3- KtiDN 
A ^tt^S^ * * ttfi;x>A>t-/y Dt _ ;i ,_| (Z)r 

t*Ttt, x>A>f-/y Dt _^ |cr(!: ^ i$JM|(a 

5 ta£Mcol,>Tfi, x > > -y- _ / y D ^ _ 
t hH«C<S**3- KtSDNA/tcFicv^LiV^ 

$&tft hH8C8i«£:i- FtSDNA, i[>'[;t h SMfc L 8 V 

tLTjimsnfciis*^ >- f h axil 
wo 9 1 / 1 6 9 2 8 mm) o 
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tit #x at vmttVifcte, mf&ftxitmi&ftfr mm Lis-K tr 

mttlli J: < x H£PB££ft£ *> © T* fi ft ^ 0 W;itf&S? o -7 h 
h hTF{cttlT3#?&B^©*>5 5t&Xtet b mikVL&ZW&t 

c ft b©J§£. i$¥LMIfeT©fg5i©/ca6KWffltt^ffl©:/p t 

XM^l (human cytomegalovirus immediate early; HCMV) ^nt- 

3?^? * -©^j{C(i N HCMV-VH-HCrl, HCMV-VL 
-HCKIt'*ot, pSV2neoi:fi*tSt0 (WO 9 2 - 
1 9 7 5 9 ) i^ttlS, 

* »J * - -7 <i7 *f ;i/ * % 7f;^;i/x, >^7>^-f;i/X4 0 (s 

V4 0) U'lD'JOX^Dt-^-^t h • # U < 7° f- K • 
->-iD>y---/ 3 >.7 r ^^-la (HEF-ld) ti £ © 
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©yo*-*-£<£ffi tS^li, Mulliganb©75& (Nature, 27 
7, 108, 1979) % ttz s HE F - 1 aynt-^-^| ffl j-^^^ 

tt, Mizushima, S. b©7J& (Nucleic Acids Research, 18, 5322 
, 1990) iC%i«'§§|cii t §- i ^- c ^ o 

HElS^i LTtts S V 4 0 , 'J tf-^^X, 7f ;^ 

(B P V) t,0*«l* « 

H ( 3 ' ) UXte I (n e o) it£^ s f- * s^*^-^* (TK) 

a £ ? > * m m + -9- > * > - y 7 - > * x * y ** •> jv b 5 > * ? x 

(Ecogpt) &fc^P N S>t Kd«KS5c«« (DHFR) fcfc 

(1) E L I S A ia 3iit&©z|£2}ijAE 

ftftMftgOfcftOEL I SA7b-h^o^ |:lTiit 
So E L I S Affl 9 6 ft? b- h (^J^fi'Maxisorp, NUNC) 

1 tfg/mi ®mmizmmitz*¥$it n gGr ^( 

BioSource) 1 0 0 » 1 *HfifttS. 

2 0 0 /£ lO#«/<,7r- (£T> DBi*t4. «£tf5 0 
mM Tris-HCK ImM MgC 1 2 , 0. 1M NaC 

Is 0. 05% T w e e n 2 0 , 0. 02% N a N 3 , 1% 
*&®7JVXi y ( B S A ) . pH7. 2)^n 7 + >^ 
*;<5fct#. SKttk hfifttt#**H**fcC0S-7IM3 
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l < w c h omm(omm±in. xanm** l < it t h 

--t? + ft k h I gGttftl 0 0 « UJdx, 1 m g/m 1 © 
(Sigmal04, p -- F P7 i-;MJ S I G M A ) £ 

fax., i^{C 4 0 5/6 5 5 n m-C«D«jteg*T-r * u 7* I/ - M - 
^-(Bio Rad) vmfet&o ^MJ£©7* V^-KHTlgG 
4 k (The Binding Site) *ffl^5:ii^l4 0 
( 2 ) St^M^t6©iJS 
iaHC*££$iJ5£©fca6© C e 1 1 EL I S A 7° U- b T-fcU ft© 
iri:Uilt5o fc hRW«»II&J 8 2 (ATCC HTB- 
1 ) *fflI&iS#ffl 9 6 K^fV - b © 6 0 ftfC 1 x 1 0 6 ffi CD *ffl US 
^TlS^iAii-o Cft£C 0 2 ^y + ^^-^-T'l B^ftL ( 1 0 
%©^E!£M(GIBC0) ^^ORPM I 1 6 4 0 Igife) N 

i^5„ mmmz^Ts 3 0 0 u 1 ©PBST#^^2iHi^^-r 

£ c 4»©^7*^A7Aft F^ttPBS (HT, PFA/P 

BSitt) 1 0 on 1 Jm*., ?k±-e 1 0 ftr$®m u «g 

PFA/PBS^IT, 3 0 0 jb l®PBS-e§^*Z@ft»« 
n 2 5 0 # 10DBt7*D V *>^t4o * > 7 ffift £ (1 h hW 

itfcWZ D B dT&Pg^f? LT 1 0 0 # 1 £ |C fa x_ . ffilCT 
y + MRBt^^t, DBT 1 0 0 0 fStctff? L 

tzTJlij U 7 * 7 7 y * 4*1/1 1 b I g G r ftft (B i o 

Sou r ce) 1 0 On 1 £ fa x. £ 0 £ j& T 1 i$ RSK > * .» ^ - 
hLRB-e^fe^©©*.. £g»»£ft];U friz 4 0 5/6 5 5 nm 
-e©M££vi'?D7U - b ij -y-(Bio-Rad) T*$i]£-sJ--5o 
(3) *fcJStt©9J3£ 
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MS* r- p y*73X=f- Thromborel S(Behr ingwerke AG) K 

1. 2 5mg/nil ©Thromborel S I 0 u I tM^^M 
£<c3m L/cft& 1 0/il|;|f| (SmMCCaCI, v 0. l 
%©BSA^^TBS) 60/zl£to;U 9 6 * 7 1/ - h + T ^ 

Cftic3. 2 4 5 ^ g/miot F7 7 ^-X 
#5MJ-X)feitf8 2. 5ng/ml0tf77M-VII 
a A • H^lll 0 n 1 to*. ^CIS 

T* im®Kfo$itZo 0. 5M0EDTA^1 OMiH^, S)5^ 
*±3-fr, f£&gK&&£5 0 tf 1 to*, Microplate Reader (Bio 
Rad) TM 0 5 / 6 5 5 n m © R^fif £ <J- 5 • ISTI^FbIS 
fE^, M4 0 5 / 6 5 5 nmOiKjfeJt^fiiJ^^S 0 ftft«to 

© i *n®a*ft£tt* i o o xoisttH, *n-Fn©«*« 

o 

ifeIgi|(ifXhf-A|feSiS- 2 2 2 2 (Chrom 
o g e n i x) *J6ttX#fcBn*tf u *r«*"T? 2 ft** Lfc» 
* # U 7 1/ > « ( 0 . 6mg/ml ^ + ^^yf-»jv^ D T^K 
> SIGMA) i 1 : lTiBftiaStio 

B I ACOREIcJ:,T*5BiH©aTFa#©kinetics para.net 
ei\ *-ttfc*fftt£ft (KD) % ft?iitii££i* ( kdiss)M 
(kass) *fflSt5:ii<fU o 
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£ its CiJS t Lrmm l fcffljftfflT F (1-2 1 9 IC F L A G ^ y 

L/c°*f§MT F) (J^T^ oJSMT F tWi~) 
s fi* ©itgCM L^&SJT F £7^5 hit^o 
•b>f-/5A^^ * -f * r 4 * / - * - (MmM&fe%L 

k d i s s Rtf*S£»KsEtl[ kas s) £*tb1-SCi£«fc-3Tj» 
Ht36tt**«>S C So &&S&tt$ffr KM LTtt, r Ki net i 

c analysis of monoclonal antibody-antigen interactions with 
a new biosensor based analytical system J (karlsson, R. et a 
l.(1991)J. Immunol. Methods 145, 229-240. ) ft £* £ iz t & Z. 

*^^©^TF{fi*tt> ft¥8t5fe& (KD) j&</J\$ * Si* 

DM 2 . 30X1 0 - [1/M] £(T-eiS:i^ifH<, 2 
. 3 0 x l 0 " 9 [ 1 /M] JKT-e* § C i*<«k *9 ff * L < . 1. 1 
7X1 0" 9 [1/M] EIT© i>®i)<mt>& t L^o 

* fcs K D<IteA?$l&jg3£i& ( k d i s s ) ( 
kass) ®2oO/<^-^-i^ftS^S (KD=kd i s 
s/kass) 0 LfciJ^tv k d i s s ©I^'/J^ < s kass 

ftftfttcti, #fgBJ©fcT F &#©!§£, k d i s s ©ffid* 9 . 
5 2xi o " 3 [ 1 / s e c ] &TT&tttfJ:^o if* L < li, k d 
i s s ©ffiW 9 . 52X1 0" 4 [ 1 / s e c ] J^TT* « fe JF 
t I < « 6 . 3 5 x l 0 " 4 [ 1 / s e c ] JBITT?* So 

— 2Nkass©tttt4. 15X10" [ 1 /M • s e c ] K± 
-e&tttfck^o#£L<f2xkass©M;oM. 15X1 0 s [1 
/M • s e c ] JBt±T* «9 x ft feff* L < tt 4 . 65x10 s [1 
/M ♦ sec] J^±-e*S 0 
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£ S> x kd i s s © fll 9 . 5 2xi 0 ' 3 [ 1 / s ec] J^T 
T'**), ^o, k a s sOliM. 15X10 4 [ 1 / M • s e c 
] &±©&T FfoWbtf Z L^o 

$ b(Cj|#&*MCf2, #2&BS©£T FKft(i N KDI*M. 0 9 x 
10-"~2. 3 0X10 - [l/M] ©igfflT*>K l. 09x 
10" 9 ~2. 30X10" [l/M] 0{>©^ifH<, 1. 09 
x 1 0 " 9 ~ 1 . 3 9 x l o - [ 1 /Ml 0t>O#*t>fF t Ll> 0 

ttz^ k d i s s Ii< 5 . (I 6 x l 0" ( ~9, 5 2 x l 0 ~ 3 [ 1 
/sec] orEit3bl), 5. 06xi0' 4 ~9. 52xio- 4 [ 
I/sec] OfeO^iFtK, 5. 0 6 X 1 0 -- 6 . 49X1 
0 ~ 4 [ 1 / s e c] ©fc©3ft<*fcff*L^o 

f Ltk a s si« v 4. 1 5 x l o 4 ~ 5 . 44x10 s [1 
/M-sec]©|giSI-Cr*«9, 4. 1 5 x l o 5 ~ 5 . 44X10 
5 [ 1 /U • s e c ] (Db(Dtfjfr£ L < , 4. 65X10 5 ~5. 
4 4 X 1 0 5 [l/M - s e c] OfeO^ifc0H^ o 

dtl£©KDffi. kd i s sffi&tfk a s sHii, B IACOR 
EMHlz h X* + «y f + - K#«f. *5l>liB I ACOREtt^O 
jHy^Xt^^tvf-ic^ij^^^^ b I A 

8. t h Mttiaft© t i> t f ^©K/&tt©iBij£ 

TFttfc Mft*«fc!)t»«Lfcfc© N *>L< (iCHO«ltt©«a.tt 
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* tttoRT?*HSttfc!ftk h I gGtlt#*ffl^5C t*<T§S 0 C 
CT?V^««|«jKttfflI*tf, ttWttftg, FITCIO 

F tt & Ka5cT£ttT FOV>"f tile feR*1-* 0 

9 . t h IMbiatt^W^l LTt^SIWtiat/D I Cteg* 

SMbfct hTFfttt^iiiD I C£ft£M Lfc»«Mca# L, D I C 

o 

#T*>So C©i£#fcU t h T F h C £ «fc x bhTF 

TR 5 ftft^SM/ £ft£ 0 thIftATR5ftft©ftl!3Siftli, H 

c©j; 9 ^mmzntiVi&tt. i&%ftmmfe& (ria) > 

(E I A. ELI SA) x efc-SlMSmftiaft&amm 
unof luorescence Analysis) ^©ii^© 9l&¥$1%-Wc. K X <0 s Mffi 
«Ct hTF£M-r£C<b£5|gST£6o 

*fg0J?©T F KlStt* t MBi*bffi#£*r$&fifca<!: L T £ i; IS l£ iifi 
fiSftR^D I CteMJti, □ X i* Ji Br Wfc fiat's d 
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ftT£***S&"*- £ Ct^Tt, JmftjCj^ig 

Mlkg&fc*) 0. 0 1 mgfrfe 1 0 0 0 mgOUfflt'iilfnSo * 
5 ^ tt s m%&ti<0 1 Omg/body, * L < tt 1 ~ 1 0 0 0 

f-;Hr*o-x, *^>*>#A. 77t'7^, *H*-T:^ #5 
=>-Jl, Xf7'J>|, thi^7^y;> (HSA) . ■? y - f. - 

* w © s& % 
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£ 3 - Kt4DNAO»p-->y 

( 1 ) m R N A ©H§!J 

'W^'J K-7ATR-2, ATR-3, ATR-4, A T R - 
5 ( I gG 1 it) , ATR-7,S.O'ATR-8 ( I g G 2 a /c ) 
^ £ m R N A £Quick Prep mRNA Purification Ki t (Pharmacia Bio 
tech) ^ffl^tiiL/Co hiSM©te^rtfi6lK ttifn©^ 
-f 7 U K- vHBia*«itfJ«««[T?^^JC** yt-f XL, * 'J =f ( 
dT) -t;l/D-xxA>*7Ai:tmRNA*»l!U 
;Utt»*?To /to raRNAaSS^^^ttlljStCgJjiLfc. 

( 2 ) -7 * *ta# V«i«£ a - S it © c DNAOftlSRa' 
if *i 

(i) H*V(S«cDNAO^D-i^ 

Kt41ts?©^o-i>/tt s 5' -RACE &(Frohman, M. A. eta 
I.. Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, 
A. et al.. Nucleic Acid Res. 17, 2919-2932, 1989) \Z «fc «9 'a o 
/to 5' - R A C E ^{d (i Marathon cDNA Amplification Ki tCCLON 
TBCH) fcffllK J*fMi*y H<t0^t:lJoT!To/; 0 

B5!BO«t9i:LtiS!LfcmRNA*!i 1 u g ZM$L t LT , * y 
r-gstt© cDNA synthesis primer^in*. , fflglg^i Ut, 6 
OfifflKfoZitZCtlz^tQ c D N A^©j£S£^£fr o tz 0 Cft£ 
DNA#U5-I?K D N A 'J # - -tr\ R N a s e H T? 1 6 °C N 
1 . 5 BfrRiK T 4 D N A # ') t z> --tr'T 1 6t, 4 5 #Pt8£j££ 

5 C t *C «fc ♦} , 2 *g c D N A££jj& LtZo 2*ttcDNA£7 
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x J -JURtft n d *A^Tffltfi U x* y -yU^tSfc «k @jR L 

/Co 

IcDNACiJBCcDNA 7^r^-%aigLfc 0 
tt 1 0 mM T r i c i n e - KOH (p H 8 . 5 ) N 0 . 1 mM 
EDTAg$T5 0^{C#f?L/c o ^^ili LTP C R K J; 
*)H«V«**3- K+*«fi***HjStffc 0 5' 

-C«MHC-Giy7^7- (£3*13^1) (ATR-2, AT 
R-3s ATR-4atfATR-5)tlHliMHC-G2a^ 
(E*l«2) (ATR-7£tfATR-8)(S. T.Jones, e 
t al., Biotechnology, 9, 88-89, 1991) %&mitz 0 

A T R — 2 N 3. HkV5VH*HmV®®izm?ZP C RgjK« 
x 10 0tfl*|;i2 0mM Tris-HCl ( p H 8 . 0), 
lOmM KC1 N 6 m M (NH, ) s SO, , 0. I % T r 
iton X-100, 0. 001% B S A. 0 . 2 mM dN 
TPs ( d A T P , dGTP. dCTP, dTTP), l mM M 
g C 1 2 N 2. 5J.x. y hoKOD D N A # V / 5 - -fef (X$C& 

«) . 3 0-5 0 pmo 1 eOTyy^-y^v-liyiiMH 
C-GlT^-fv-, &tfcDNA7^y^-*auu C DNA 

©EJ6jg£4ai 1 ~ 5 # 1 *tft4o 

P C Rtt^-f tlfeDNA Thermal Cycler 480 (Perkin-Blmer) 

^ 9 4 1CICT3 0»IB, 5 5°CiCT3 0#F H 1, 7 4tCTl^f B 1 

©fiftt'f * 3 OIhIIto^o 
(i i) LiVilcDNAO^D-;^^ 

K*Safc*©*D-i>*r tt% 5 ' -RACE & (Frohman, M.A.et 
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al.. Proc. Natl. Acad. Sci. USA, 85. 8998-9002, 1988; Belyavsky 
, A. et al.. Nucleic Acid Res. 17, 2919-2932, 1989) \z «fc K) 'n 
r>ti 0 5' - R A C E & (C (iMarathon cDNA Amplification Kit(CL 

ontech) &m^. Mft&*v h mftomjjizft o rfr -> tz 0 Mie© 

J:9i:LTiiLfcmRNAi!il // g^^MHtc DNA^figy 
5 T-SrJox.. i£$£¥i*5it£ 4 2°C, 6 0 tf&SJSJS;* 1+5 d <h IC 
ck «9 c DNA^©£$£2|£ftofco 

:n*DNA#'^5-l?U D N A 'J # - -tr\ RNaseHT' 
1 6 °C\ 1 . 5 m fH, T 4 DN Af> 'J / 1 6 °C > 4 5 # 

PB^SJ&^-ti-S C £ IU «9 v 2 3^1 c DNA^^ILfco 2 *0| c D 
N A £ 7 x y -;u&tf:7 d a *;UAT*!ft tb U y -;i/ftl£Kck 
<9®$Lltz 0 T4 DNA^-t'-ei 6 °CT-^S^ t 6 Z. t «C 
«fc !K 2*ic DNAO^JSlCc DNA 7 ^ 7 * - £ ilf£ L tz 0 
S^M-^^til OmM Tricine-KOH (pH8. 5). 0. ImM 
E DT A^$T 5 0 tetcift^ Lfco :n*»li LTPCRIUO 
LlgVfi^^n- K^-^itfe^ ^itH$ -It/co 5' -|^7-f7- 
Cfi7^7'^-y7^7-U, 3' -H^^^v-KttMK'C^ 
H7- (ie^ij#-t 3 )(S. T. Jones, et al. , Biotechnology, 9, 8 
8-89, 1991) L tZo 

PCR^ili, 1 0 0/i ltd 2 OmM Tris-HCl ( 
PH8. 0)xlOmMKCU6mM (NH 4 ) , SO t > 
0.1% Triton X - 1 0 0 , 0 . 001% B S A N 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
) > ImM MgC 1 ! , 2. 5a^ 7 hOKOD DNA^'J^ 
5 -H? (&*£&«) , 3 0~5 0pmole©7^7°^-7 e 5'fT 
-lla'ICMKCy?^-, RO'cDNA 7 ^7 * - L 
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PCRfiDNA Thermal Cycler 480 (Perkin-Blmer) 9 4 

•CfcTSOtHHk 5 5 1CCT3 0»IB, 7 4°Ci:Tl^f B l0Stt 

<r ? ;i/T 3 o isifT o /Co 

(3) P C R^fiJc^OJRtSaxt/Wr^-fk 

. «t/cDNAIifr*£x*/-,uftj$ (c j ; ^|5 ]jKLfCo D N A Bff 
)T*£#JffiR*Xma I (New England Biolabs) fc «fc 0 3 7 °Cl? 1 B# 
IBiSfl: Lfco Xm a I 2 %^t> 3 %©NuSieve GTG T 

#o-X(FMC BioProducts) ^ fc 7 # p - X Y ;U m 5i ift » fc «k 
HlVfiiLT|!) 5 0 0 bp^ LiV«*HTft 

7#P-xK-£7x/-;i/&r>'?p D *;i/A-<?$tbu DNAgfit 
y -JUl?tt:mtS'£tz&^ lOmM Tris-HCl (pH 
8. 0 ) % ImM EDTA« (£1^ TEilt) 1 0 # 1 iz 
mm L tz 0 

- Kt^te^^t^Xma IiibDNAifri, Xma lT|{t 

tzctizxto mm tfcpuci k^^-^dna 

5 ^ Y - •> 3 > + -y h v e r . 2 (SSJt) *ffl^ x j^#©^^jc 
1 6 0 CT 1 MM £2 -frigid L/c 0 

^ oM&m&m&xmm j m 1 0 9 a > t° ^ > h« c- v $ > 

5>- >) 1 0 0 11 1 iC^X.. 3 0 #|gL 4 2 tKT 1 #|ffl# 

ff L /Co 

3 0 0 # 1 ©Hi-Competence Broth(^ •> $ y 'J - y) £^ 
*-3 71Ci:tlKHB|-f>* a ^-hLfct N 100/zg/ml 7 
>fvU >£ltt;L BSS^iSiffi (Molecular Cloning: A Laborator 
y Manual, Sambrook, et al., Cold Spring Harbor Laboratory Pr 
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ess, 1989) (J£IT\ L B A S^£*tfe t tot ) -hfc £ ©*HB£ * $ 

:OlIli^«:^5 On/ml 7 > t* •> 'J ^^ttt§ L B 
*S*tfc (i^T> LBAtl^t) 3 m 1 to h IWi 4 m 1 T* 3 7 °C (c 
t-^tiL bQIAprep Spin Plasmid Kit (QIAGEN) 

£ffl^T75X$ KDNA^IiL, EgE7lJ©fc5££ff -> fco 
(4) 7-)Xfifl:V«8^3 - K-j-*Jtfe?©**EWftJ6 

mlZ<D7 ? * i FtOcDNA^ - K<S«©lSSieyiJ*Dye Term 
inator Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
SrffllK DNA Sequencer 373A (Perkin-Blmer) £ J: 9 ft £ L fc„ S£ 
?'Jftj£ffl 7 5 << -7- t LTM13 Primer M4(SSii) (EfllS^ 4 ) 
&t>'M13 Primer RV(£fii£) ( g£ ?ij # 5 ) M#ft©£S 
E7»J£ttB* S C «fc (9@£?i|£ft£ Lfc 

d r> L T H Zfttz" f 7 l ) F-7ATR-2, ATR-3, AT 
R-4s ATR-5, ATR-7&c;aTR-8 icfi*t5"7«)x 

Hiv«*3 - Kt5se?*twtsy77 $ Kfc-en^ft a 

TR-xHv/pUCl 9 ( x = 2 , 3, 4. 5, 7X«8) <h ift 

£*tl**ftA T R - x L v / p U C 1 9 (x = 2, 3. 4, 5. 7 
Xti 8 ) ttitZltZo = FATR-xHv/pUCl 9 (x 

= 2. 3 N 4. 5, 7X1*8) iz££ ft & & •? V ^Ct(*©H«[ Vi 

i££ a - K-raatte^oggEjaj (ftfS-r* 7 $ y ®Ejij£#fr) 

* * n^ftK^Jt^ 6 b 1 1 {C % -fvXi FATR-xLv/p 
UC19 ( x = 2 , 3, 4, 5, 7X«8)fC#^n-g>#v^Xtjt 
#© im Vmt&Z n - K-f 2>&B=? ©£SE?iJ (*f*&?- £7 ^ 7 & 

Ew^^t) £*n*'*i@e?ij#-t 1 2*m^i 7 ictf-To 

HSfeffl] 2 . 7fcft©$fi5 
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•7*XA TR- 5 iltttVffi** t httftcm®izm®lk*/ 7 
ATR - 5 tfifo&ftMLtZo ATR-5tt(*:V««*3-K-rsa 

(1) 5ifc#H« VffiftOifcfg 

> ATR- 5$tftH«Vfg«*PCR»JCJ;»3«|(|fLfco 5' - #j 
ch5HS (BB?'J#^ 1 8 ) ttVft«*3- KtSDN 
A© 5 ' -«l;M7>j^XUloKozak^^n 
£?«J (Kozak, M. et al., J.Mol.Biol., 196, 947-950, 1987) R r>' 
#j|B»*S a 1 I ©BIE5iJ*|ftSJ:^l:RIH/i 0 3 ' -ffly 
7f^-ch5HA (E5IJ#-^1 9) - h'tSDNA 

©3 ' -^CfCvN^y.j^^XL, fioftjpgi^N h e I OBie 

PCR£?jfttt x 10 0//ltl:i 2 0mM Tris-HCl ( 
pH8.0).10mMKCK6mM (N H < ) 2 S 0 < x 
0.1% Triton X- 1 0 0 , 0.001% BSA, 0 
. 2mM dNTPs ( d A T P , d G T P , dCTP, dTTP 
) x ImM MgCh , 2. 5a-,F©KOD DNAI'J^ 
7-4? ( SE ) x 5 Opmo 1 eOc h 5 H S ^7 

Cch5HAyH7-, Ra'tlDN AHTUl®y 7 X; 
KATR 5 H v/p UC 1 9 £££ir* 0 P C R f* DNA Thermal Cy 
cler 480 (Perkin-Blmer) 9 4°C<CT3 0 ftffi^ 5 5 °C fc 

T3 o»Hr 7 4«CJCTl^lB©fift^-r^y|/Tf3 0HfTofc o 

P C RKfcm&m&7 x y * □ n^;UA-etttb U J*ff 

LfcDN AWrtf£^* y J: *> B* L fc. DNAffifr^H 

SilNh e 1 CSfift) fc«fc») 3 7°CT1 BfrHJIMtU fcHT?* 
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pbb& s a 1 i c^sit) ia <o 3 7 °cr 1 bsfma; l/c 0 

itm&VQZZK NuSieve GTG7#o-x(FMC B 
i oProduc t s) ^ffl^fcTA'c - xy;H^j)(|i;J: ^ 
Mis m 4 5 0 bpg©DNABIr;t£#Wt£7;tfo-xfr£3j«9 
tBL/Co 7 # p - X it & "7 x y - /UR 1/ ? d d * ;U A lij L s D 
N ASr**** ^ - JUT* tz'&, T E 2 0 /z 1 tc&8?Lfc 0 
? a--yyK? ? -lzte%\\mmMN h e U Sal I SD'S p 
1 K B g 1 I iCDtSfSie^J^^A Itz&g. p'U CI 9 ? - 
T> CVIDECilt) fcffl^fco ±ie©«t -5 ic LTiS Ltz v 
■7 xHtjl VSligo£ 3 - Kt Sitfe^Hfrtt £ N he I&CFSa 1 If 
flUk * S C <k «fc 9 3H»! L A: C V I DEC^H-^DNA5-fy 
- is 3 v r- v e r . 2 (Sfflfi) j&fl-©»2f fcffclW 

6 °ct i B^Rjes itmm Ltz 0 

: J-y) l o o u i J-*ox.. *±-p 3 o #fyk 4 2 °c ic t i # R3 # 

IL/: 0 i^^T 3 0 0// 1 ©Hi-Competence Broth(- y # > v> - > 
) £ Jta * 3 7 °C (C T 1 B# RSK > * a ^ - r- I & , 1 0 0 // g / m 
1 L B Am^i%i&±lZ C<D*mm*t # N 3 7 °C{CT-^^ > 4- 

» h LT±mmfc%%k%kWzmz 0 zvj&n&mwzi bas 

i 3 m 1 t* 3 7 c Ci:t-^g|U S# B£fr £ QIAprep Spin Pla 
smid Kit (QIAGBN) 4Jfll>T757; KD N A*il! Lfc, 

K4>© c D N A 3 - KfS^c© *£SE?iJ £ Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) £ffll^ 
> DNA Sequencer 373A (Perkin-Blmer) K £ K) L tz 0 E?"J&S 
5 4 -7- £ LTM13 Primer M4(£ffii£) &C>'M13 Primer RV(£ 

L/Co £©ATR-5ffi#H*^fl«*:3-K*-.5»fc?££*rL 
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x 5 ' -fflijfc S a 1 I SttE9>J&tfK o z a k a > -tr > * * gg ?ij % 
3 ' -IJicNhe I «mE3F!l*»o7 5* $ K* c h A TR-5 H v 

/CVIDECi^^LfCo 
(2) *t 5Vi#.Lm Vffi&<Dm& 

, ATR- 5£ftLijm«£PCR&(cJ;9MLfCo 5' -fflij 
^5-Yv-ch5LS (E*J#^2 0 ) HV««*3- h'tSDN 
A© 5' -*»fc>W7y*r-fXU IoKozakn>tm 
E*J (Kozak, M.et al., J.Mol.Biol.. 196, 947-950, 1987) 
MR**B g 1 II0BMM***sjt$fc R |f. L fc o 3 ' -filjy 
v - c h 5 L A (E?ij#^2 1 ) HJM^n- Kt*DNA 
©3' -*ifcA^.j^xL, JLoflRggSp 1 KDBttE 

PCR ^ ( ^ 100^1*(C!20mM Tris-HCl ( 
PH8. 0), lOmM K C 1 > 6mM (NH, ) , SO, , 
0.1% Triton X- 1 0 0 , 0. 001% BSA, 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
)^ ImM MgCU, 2. 5a-,^KOD DNAt:>jy 
■y - -If (Jg^lfili) N 5 Opmo 1 eO c h 5 LS^7 
l:ch5LAy7^7-, SCFUDNAi Lt 1 # I <D ~? ? X i 
KATR5 Lv/pUC 1 9 P C R « DNA Thermal Cy 

cler 480 (Perkin-Elmer) *ffl^ N g 4 tier 3 0 &IHK 5 5 °C C 
T3 0 9HK 7 4tl:tl^0 agt ^^3 0@|T,/: o 

*S p 1 I (SSI) 3 7tTM^Ml> 

*B g 1 II (MS) tao 3 7tTl *|BJ*fl:Lfc. ;o« 
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ft*I£$j£3% NuSieve GTGT if n - x (FMC BioProducts) 

tz7 a W}lz\± ?)#$ILs #J 4 0 ObplODNA 

-;l/&.t>* * d n AT»ltti U D N A»rJt £i * > -;l>-ett»$ 
ittzfe, 2 0 a I (DT E izmmLtZo 

Kfrtti: S p 1 ISC/Bg 1 1 IT? Eft** d£KJ:9HSI!LfcCV I 

DECCH-*DNA7'fy-5'3>t^ver. 2 

) ^tt©M#fCft<,M 6 °CT- 1 l$fl!JKJC3ttaiig ltz a 

: J- >) loo^i {cjtax.. *±t? 3 o #ihk 4 2 °ckt l 

MLtz 0 i):^T 3 0 0 u 1 ©Hi-Competence BrothC- -y # > i> - > 
) fci&D*. 3 7 °CICT 1 B*HK h LfcgK 1 0 0 u g / m 

i LBAi^^t±i::©^ii^^^, 3 7 °c {cr-^-r > + 
h LT*mmBm$k&fr*®tzo cwm&Witi-ZLB a& 

itfe 3 m 1 T 3 7°CiCT-&ig»L> g#B# ^ y> QIAprep Spin PI a 
smid Kit (QIAGBN) ^ffll^7 , 7X; K D N A £ W8I! L A: „ 

7"7X; K4 3 © c D N A 3 - Ki£«©£3£E?»]&Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
% DNA Sequencer 373A (Perkin-Blmer) & <0 & fe I tz 0 E5»JftS& 
ffl 7 -5 -f "7- <b LTM13 Primer M4(SS&) &t>'M13 Primer RV(S 

, 5 ' -ffiK B g 1 IIg8SE7iJ&tf K o z a k ^ > -tr >^Xffi^iJ. 

3 ' s p i i mmmnzn-D?? * i Kirc h atr 5 l v 

/CVIDECt^g LtZo 

(3) * * ^ViWftm^t * -<D$m 
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I D E Ctti: <omX LtzfcWmm^Z *-£fl§^T*> 7irt&& 
S^^^-*«^Lfc, ^?*-fc{2 I gGl Mtt&fgSl^^- 
N5KG1 (V) S[/ I g G 4 Sfi^^I^^-N 5 KG 4 P £ 
m^tzo »S^?^-N5KG1.(V) **VMiN5KG4P©k 
hftft H£g Cfl^OitBU K£ 6 Sal I - Nh e I$fti;ATR- 
5 ©H«V***=.- K**a&**, t htt^L«Cffi«(OftiV 
l: ^ B « 1 II - S p 1 I SKffcfc A T R - 5 © Li Vffii&Z a - K 

C £ £ «fc o T, + > 5 A T R - 5 fcfa%T§L< 

C i ) H« Vft«©$A 

KchATR 5Hv/CVIDEC£$ij|5gg|^NheI 
(CJ;*) 3 7°CT*3 B^flSMfcU ft l^ffillBl** S a 1 I 
(CJ:«9 3 7tT3^fBfi^Lfc. C ©ffHb 1 . 
5 % NuSieve GTG7#o-x(FMC BioProducts) *fflHfc7^ D - 
*$ s ^*&8c»KJ:t>#lBU #M 5 0 b pg©DNA§rK-£#W 

nn**A7»BJL, D N A »fr*x * / - $ If fctt, T 

e 2 o # i \zmm itzo 

MI^H-N5KG1 (V) £tfN 5 KG 4 P*l»|8»SNh 
e I fcJ:!} 3 7 3 ftl'-e«R**S a 

1 I (SiSi) ICJ:*J 3 7°C-C3^F B im^LfCo Z. <D m ® % 

1.5% NuSieve GTGT#p-x(FMC BioProducts) £fflt*fc7# 
D-xy/H^Ha^gL^ » 9 0 0 0 bpIODNA|fr 

TE 6 0 // 1 fcfctfLfco 
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Sal I-Nhel D N A SlrJt £ S a 1 I RJI'N h e I f Hkl 
/: N 5 K G 1 (V) *Sl>HN 5 KG 4 P^DNA^ y-5/ 3 > 
* >y h v e r . 2 (SSfi) £ffll*. *ft© A^ICftlM 6 °CT 1 

z (D&i&m&mzKmm j m i o 9 a > ft > him us (- * # > 

5>-V) 1 0 0 /i 1 fcft]*.* *±T? 3 0 4 2tlCtl^ia» 

a L fco 3 0 0 /z 1 ©Hi-Competence Broth(^ y # > - > 

) £2jn;L 3 7ti;ti ^F B H^ + a^- M/ctx 1 0 0(ig/ra 
1 L B Am3i%t&±.lZC<D-kmmZt * N 3 7°C(cT-&f>* 

i 3 m 1 T 3 7 °CKT-£ig# Ls K&iStf ri- £ QIAprep Spin Pla 
smid Kit CQ I AG EN) &m^T?y Z i KDNA4H«Lfc. C ft S> 
*^7ATR-5#CftHia£3 - Kf 51fi?*$tt5^5X S 
K^ttlfn c h ATR 5 Hv/N 5 KG 1 (V), &tf c h A T 
R 5 H v/N 5 K G 4 P <h fft £ L £ „ 
( i i ) Ltt V A 

zfyXi KchATR5Lv/CVIDE C %V\mW-% B g 1 1 1 
&tf S p 1 I (SfflJt) ICJ: 0 3 7 °C-e 1 . 5 HfrfflflUk 
Lfco COlftl^ft^l. 5% NuSieve GTG7#o 
-X(PMC BioProducts) * ffl Hfc 7 # □ - X f Jim%.wW} l£ <fc ») % 
1U #7 4 0 0bp^©DNA«ffr^#Wr47^n~xfr*t0O 
tJbLfco 7 # d - 7 x y ? d o A-effltb L> D 

NAffifr^x^ / Itfclk* 2 0 # 1 ©TEfc8#Lfc 

o 

7*7^; KchATR5Hv/N5KGl (V)RO'chATR 
5 H v/N 5 K G 4 P £$tjpgl£^ B g 1 II (£jB£) RtfSp 1 I 
(Sfiii) IC J: f9 3 7 "C^ 1 . 5 R9 8Hb L « £ © $ it M & ® £ 
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1. 5% NuSieve GTG7 # n - x (FMC BioProducts) Zm^tzTtt 

0 -7 7*;H^H; J; «9#jilU |fy 9 4 0 0 b pSODN Ai)t 

TE20H {c&$L/c 0 

S p 1 I - B g 1 II DN Aifri S p 1 I R B g 1 in?JSftL 
fc c h ATR 5 H v/N 5 KG 1 (V) chATRSHv 
/N5KG4 P*DNA5-fy-.>«>* y he r. 2 

zv>&&m&mz±mm j m i o 9 = > ff> msbus c^. y $ > 

>) 1 0 0 a 1 £Jn*. x 3 0 £BK 4 2 °cict 1 

RLfco&^-e3 0 0/il ©Hi -Competence BrothC- > y # > ^ - > 

> ^*DX- 3 7tl:tl^O + a^H^ 1 0 0 uz/m 

1 LBA|^fiii;:o^0^|^ 3 7 OC{ , T _^^ > + 

h LT*»*JBR|ejfttf:£afc 0 C ®^gi|fc&ft£ 5 0 # g 
/ml 7 > tTS/ y 2xy T «l lt37ti;t- 

U I^I^^bP lasmid Maxi K i t (Q I 
AGEN) KDNAtMLfc. CH^^A 

c hATR 5/N5 KG 1 (V), c h A T R 5 / N 5 K G 4 P £ 

(4) C0S-7iH^oh5>x7i^-> g > 

75*5 KchATR5/N5KGl (V) **^«chATR 
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5/N5KG4P£Gene Pul serSi (Bio Rad 
) ^ffl^tiH h o # V - i/ 3 y \z\ J: K> C 0 S - 7 SB g& £ R 3ft 
ALtzo W^aPBS (-). (HT, PBSi^t) 4>IC1 x 

1 0' SHJS/ml©SHIiSM^SSI$ftT^<5COS-7SHBao. 

78mllC, /7XU'5 0//g^D^, 1, 500V, 2 5 # F 

M£T 1 0 #RB©ls]{ft»||ffl©8L hD|l/-y 3 y&g 

$ ft A: SB IS £ 5 %© Ultra Low IgGO Jft EifllTit (GIBCO) ££Wr 
5 D M E Mi£*fe(GIBC0) Ci^U 1 0.cm«II*ffll»TCO« 

E?II»*L. *rfc£&lDlfi!fi§il6H B C H 0 ( 7 - /< -f > V << x y f 
£ in 0 $ t>i:7 2f^F a ioigiot, i&#_t7i£^ 

( 5 ) tn:#:®«®! 

C 0 S - 7 $Hfla©i$#±?»jjNt, + y rProtein A Sepha 

rose Fast Flow(Pharmacia Biotech) £ ffl ^ T JgJT © «fc ■? HI S! L 

/Co 

1 m 1 ©rProtein A Sepharose Fast Flow£ t> 5 A (C %^ L > 1 

/:*7Ai;cos-7 amao»«±»*7y7 -r Lfc&, iogi 

13. 5 m 1 © 2 . 5mM HC1 ( p H 3 . 0 ) £ #t f 
C £ £«fc o T!R# Lfcia#®#£# 5 A J; 0 U It £ £ 1 . 5 
m 1 © 1 M Tris-HCl (pH8. 0)£Jd;LSC<!:£J;-3 

fit S3 $ fttzififcmftlC o^T, ir > MJ 7" 1/ y 7* 1 0 0 (Ami 
con)*ffl^fcHflifciB£2@fT-5C4l;:J:0* 15 0mM N 
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a C 1 5 0 mM Tris-HCl (pH7. 6) OUT. 

tb s twt) izmmzMi&i, mmwiz® 1 . 5 m 1 tx-mmi 

tZo 

(6) c h o^mm±mmwo^tL 

7fcft<D$:%.m!kmmwz®$:i-z> tzti, cho-s-sf 

MIIilJfiim^itfeCGIBCO) izmitLtzCHOmm (DG4 4) icg|jl2 

7:5 X * KchATR5/N5KG 1 ( V ) *SlW±chATR 
5/N5KG4P^$iJ|5g^^SspI (Sftft) T 5 tfj ®f L T il g{ ft 
D N A fc U 7x;-yl/Sc;^DD*;l/ATitliO^, x ? y - ;u 
MTD N A^-lHiJR L/c 0 itfl^Jc Lfc^^x «F*Gene,P 
u 1 s e r ^g(Bio Rad) ^11^x1/? h p# U - y 3 >|: j; f) 
D G 4 4 MlclflAUco PBS^cixlO' M/m 1 © 

mMm&T*mmztiT^ z>D g 4 imfc o . i 8 m 1 jc n y 5 x $ 

K 1 0 /£ gfcjn*, 1. 5 0 0 V, 2 5/iFO|l|ii;tA';^ 

£ X. o 

$ *lfc*H*S£ t*4-^>f->.f-*s?> (GIBCO) ZtfitZ 
CHO-S-S FMIIi§m (GIBCO) 2 & © 9 6 ft 7* L/ - 

H (Fa 1 con) £ffl^TC 0. -f Ha^-^-i;t§iL/c 
o B IC. t^ + -9->^>.^$.^ XGIBCO) Rtf 5 0 0 

US/ml GENET I C I N (G418Sul f ate, GIBC0)££Wif- S C H O - 
S-S FMIIigtt(GIBCO) ©a*fc«ifc£*U fct&«fc?©#A 

mmzmmi, mm^mmmm^m^htitz^iz, ^momw^m 

M^EL I S ACT*t#*£**fflj£U ftftil££fi©£t>iifflj|a£ 
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( 1 ) t hmitiriftHmcDffim 

( i ) h hMitnm^-^ 3 > "a- <omm 

fc HftATR-5a#Hi*, PCRftl:J:5CDR-y57 
f-4 «9fP&! L/Co t hi/tftL 3 9 1 3 0 ( DDBJ, Gao L. h 

s *83&K 1995) fi*OFR^ft^k h!Mt A T R - 5 itftHfl 
/<-y a > "a" Oft!!!OfcJi)lc7|©PCR7 , 5'f T-^ffifflL 
/Co C D R - ^7 7 f- -f > ^7*5 -f h R 5 H v 1 S (E?iJ#-5§- 
22), hR5Hv2S (Efll#-t 2 3 ) R h R 5 H v 4 S CE 
W#t2 4) li-fe>XDNAie?iJ^tL, *LTCDR^77f-f 
^?-f=> W v-hR5Hv3A 2 5 ) S. h R 5 H v 5 

A (EyiJ#-^2 6) «7 >f--tr >ZDN AE?U£WU ^LT^tl 
*'ft7'7'f 1 8 - 3 5 b p OtB^i^lE^J^W-r So 

hR5Hv 1 SfiKoz ak3>-fe>fXE?i| (Kozak, M 
, £> % J . M O 1 . Biol. 196, 947-950, 1987 
) Rtf S a 1 ISR3»SBtt«-W^*«fc-9t, t fchR 5 H v 5 AliN 
h e I tSM&£W-r£ <fc -5 fcttlf- Lfc. * 5 -f h R 

5 H v P r S (E?iJ#-*f 2 7) liCDR/57f 0/7*7^- 
hR5Hv 1 St, hR5HvPrA ( # ^- 2 8 ) liCDR^' 
77f^ >^77-f?-hR5Hv 5Ai*tDy-*ftSo 

CDR-^77f0^7 , 7^7-hR5Hv 1 S> h R 5 H v 
2 S , hR5Hv3A, h R 5 H v 4 Sai/h R 5 H v 5 A, t> 
tfi:^a577>f7-hR5HvPr SRt;hR5HvP r AliPh 
a r m a c i a B i o t e c h \z. «fc t) tfftS!! $ tl fc. 

PCRIi, KOD DNAfJJ^7-f 9 
8 I tpl: 1 2 OmM Tris-HCl ( p H 8 . 0 ) N 10m 
M KCK6mM (NH< ) i SO,, 0, \% Trito 
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n X-100, 0. 001% BSA. 0. 2mM dNTPs 
( d A T P , dGTP, dCTP, dTTP), ImM MgCl 
t s 2 . 5 i~ y h © K 0 D D N A >j J y - •{? (3jC#jj£|i) N 
CDR-/77fO/y^7-hR5HvlS, hR5Hv2 
S, hR5Hv3A, hR5Hv4SSa'hR5Hv5A^ttlf 
ft 5 p m o 1 e Z^tS&fr-eifcttmmmZ&m IT 9 4ti:t3 0 
#ISk 5 0 TCfcT 1 »RSK 72ti:Tl»M(OlirtOA/Tf50 
}7<.\ cft»i:i 0 Opmo 1 e © ft SI? 7 7 -f 7-hR5HvPrS 
SO'hR5HvPrA^Jn^, 1 0 0 u I <D%T*m >( 9 Jl, 

* 2 5 m'aitZo PCRfclc«fc!)JjJ|gL*:DNAIIrtf*2K©Nu S 
ieve GTGT^d-x ( FMC Bi o. Products) ^ffl^/;7#D-xy^ 

3 fc* (ml/g) ©T E & jSSln U 7x;-Aftt 7x7- ;U 

• *Dn*/UAffltij % * d o ^;UA}ftti|{c i »3 D N A »f # £*jfSS! L 
tz 0 ftU L/cD N A£ y - ;U T it » $ ■£ & N *©3#©1B 

£7j< i 7 ^ i ic^^ l/co ibti/:p c RKmm&mzN h e i & 

t/S a 1 ITfiltL, N h e I Rrj'S a 1 I Tififh* 3 £ £ iz. J: $ 
hX^-cVIDECC, DNAHt"--> 3 
>+<yhver. 2 (Siil) £m^tt©&£KftoT££;*tf 

C©ig&S&tl£*!lS J M 1 0 9 a y \ff > hffljfe (- y $ > 
>) 100^1 ic/jn*., 7K±T 3 o #fffl % 4 2tl:xi ftfflft 
B Lfc„ 3 0 0// 1 ©Hi -Competence Broth(- y # > - > 

) £*D;13 TtKTHBO + a^-Ufct, 1 0 0^g/ m 
l LBA«7c^i±i::o^ii^^|^ 3 7 tfcr-K-f 
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i3ralT 3 7 6 CtCT-£ig# U BftM^^ b QIAprep Spin Pla 
smid Kit (QIAGEN) *I^ty^; K D N A *SJ|S! L fc. 

K + ©cDNA3 - K««©«SE?iJ£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t (Perkin-Blmer) 
» DNA Sequencer 373A (Perkin-Blmer) lz Jl <() fcfe I fz 0 E?>J&£ 
ffly^-f 7-i LTM13 Primer M4(£iR&) &t>'M13 Primer RV(£ 
Sit) W2rffl©*SE*J*»B*S£<fclcJ:*}Efl!*ftl£ 

e c o t 2 2 i mm®®.®® t> l < limtcg^ x&tfmtb $>n 

E C Id -9- 7? p >r U i&SK?iJ£&£ Lfc„ JE L^E?iJ£W 
t^5X; K*hATR5Hva/CVIDECt**Lfco ? 
? KhATR5Hva/CV I DECi:t*n§b r- Mft H §jH 
'<-5> 3 > "a" ©JSSiE^JSO'^^t * 7 i y ®E?iJ£EJiJ#^f 
2 9 Cito * fc> ><- 5? 3 > " a " 07U ®?Be?iJ£I£?iJ#-t 3 
0 i:^to 

( i i ) t hHkHi^'-i? 3 > "b" S. O' " c " 
*< - V a y " b M R " c " ^FR-yt77'Jy^Si;J;ot 
5> a y "a" © F R 3 fc r-ttfti*© F R 3 Cli Lft 

mitzo V 3 > "b" Tte F R 3 £ t h J/t&Z34963 (DDB J s Bo 
rretzen M. £ , Proc. Nat 1. Acad. Sci . U.S.A., 91, 12917-12921, 1 
994)4*© > © JcR&f £ fci6> FR3^3-FtSDNA7 p 5'f 
^-£4i@fF&!!L/Co F R - "> t 7 7 'J >r7*7-l'v-F3RFF 
S (E^S^ 3 1 ) Ra'F3RFBS (E5"J*^ 3 2 ) (i Hr > X D 
N AE?iJ£W U F3RFFA (ffi^Jff 3 3) &J/F3RFBA 

(K?iJ#^3 4) 117 >f--fe y 7s d N A@e?y;£W1-&o 
F 3 RFFSiF 3 R F F A tt£ IWCfcliW ttE^J £ W U M4g 
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B a 1 I Rtfx h o I <Dmm&m*Gt 5 • ><- v> 3 >" c " 7? 
ttF R 3 £ t hStftP 0 1 8 2 5 (SWISS-PROT, Poljak RJ. Bi 
ochemistry, 16, 3412-3420, 1977) 6 * © *> CD {3 ^&-<J- £ fc , F 
R3*3-Ft«DNA^5^-t4 41ttS!!l/co PR-j/ t , 
7'J>^^-F8NMFS (E?tl*?3 5 ) RC/F3NMBS 
(E?<J#^3 6) IHr^DNAEJJHLs F 3 NMFA (EH 
ff37)S^F3NMBA (EftlS? 3 8) ti7>^-tr>XDN 
ABWHt*. F3RFBSiF3RF B A (*£ I'KffittftttE 
U I^^ICX h o I RO'N c o I ©B»EJU**"i-5, 
F3RFFS, F 3 R F B S s F3RFFA, F3RFBA, F 
3 NMFS, F3NMBS. F 3 N M F A & F 3 N M B A it P h 
armacia Biotech *)^JS3f rtfc. F3RFFS 
iF 3 RF FA, F 3 RF B S t F 3 R F B A*7--;^t, * 
ftfABa 1 I^O'Xho I, Nco IMXho I«Lfc„ 

:tl ^ Ba 1 is?>' nco iTmittzztizztommitz?? 

*i FhATR5Hva/CVIDEC (Ba 1 I/Ncol) lz 

ATR5Hvb/CVlDECUU/Co Kh ATR 5 

Hvb/CVIDECCd*n5hhaftHi^-s; 3 > -b" © 
*atE*l&tf*N6-r$7 $ ^»E?iJ*E2?iJ#-t 3 9 *fc % 

a y -b- ©7 $ ;iEn$E»H4 o i^t„ 

F 3 NMF SiF 3NMFA, F 3 N M B S t F 3 N M B A * 7 
^fUBa HWXhoKNcoIMXho 
I T'ffHfcLfco Cft££B a 1 I&t^Nc o I ti-fbt 5 C i l:«k 

DMlfc75^KhATR5Hva/CVIDEC (Ball 
/Nc o I ) i:»AU ttl6EJi|*ft*Lfc. jELl»EW**-r* 
^hATRSHvc/CVIDECUUfco 75 X 
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$ KhATR5Hvc/CVIDECC£*n*fc h 3Hfc H - 

v? 3 > " c " ©**e?»j&tfstf6*s 7 $ y &sejij£ie?'i#-t 4 1 
c^to /<-•>• 3 > "c" ©7 s y m&m£mm& J % 4 2 ic 

( i i i ) h UltHi^'-y 3 > "d" Rtf "e" ©$*g 

/< - y 3 > "d" R ^ " e " * F R - •> + y 7 g > fc J; o T 
><- 5? 3 V " a " © F R 3 £gij© t r ffifci*© F R 3 fcg& Lft 
SLfc. '<-v> a>" d " T'te F R 3 £ t r- ftftM62723 (DDBJ, Pa 
scual V. J. CI in. Invest. , 86, 1320-1328, 1990) £ 5fc © © {C 
® & "T 3 s FR33-3 - KtiDNA^7'f7-*4fift8L 
/:» F R - •> t »; 7 'J y -(7-F3 EPS (E?"J#^ 4 3 ) 

tt* >7.D N AiE?iJ£W U F 3 E P A (E?iJ#^ 4 4 ) 7 > 
t>XDNAE?i|^tU ^7^7-03' -*jgtt 1 8 b p ©fg 

t tzM-f 5 -f F 3 P r S (E?iJ#4f 4 5 ) R F 3 P r A 
(IS?'] # ^ 4 6 ) tt F R - > + y 7 > f ~f v 4 v - F 3 E P S & 
tfF3EPAi**D5?-*tL % ft& © F R 3 © •> + y 7 'J > V \z 
fcffll^:ti<T'^o A - y 3 > " e " T? (i F R 3 £ t h tit ft Z 
8 0 8 4 4 ( DDBJx Thomsett AR. h , unpubl ished)£ &© © (Cfi 
* J«K FR 3 £ u - Kt^DNA7 , 7'fv'-^2^fFS!{L^ 
o FR-->t77'jy/^7'f7-F3VHS (E?lJ#^ 4 7) li 
•tr >X D N AiS?iJ£lr U F 3 V H A (E*lJ#f- 4 8 ) li 7 > -t? 
>X D N AiE?iJ£W L. 7 P 7-rv-©3' -*tttt 1 8 b p ©tili 
ftE?'J£W^£o F3EPS, F 3 EPA, F3PrS, F3Pr 
A> F3VHS&t>'F3VHA(i Pharmacia Bi otechlc «t <9 $ 

PCRli, KOD DNA Polymerase (Xftfttt) ^ 10 0^1 
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(DfcJfcMikl&K 1 u M © F R - •> + •> 7 U >^-/7-f t-f 3 EP 
SiF3EPA, XtiF3VHSiF3 VH A£*n**ft 5 // U 
0. 2mM©dNTPsv 1. 0mM©MgCl 2 , 2. 5U©K 

0 d dna*u ? -■vz%ti&ftT«®ttm®mz®imiT V 4 

^ 5 [eHtHk OOpmol e ©ft $7° 5 3 P 

r SRCFF 3 P rA^li, ^ U j&g-y- J ? ,u£ 2 5 Wil^fZo 

P C R&K i L/cD N A»rfr£ 2 %©Nu Sieve GTCT # d 

-X(FMC Bio. Products) £ ffl ^ £ 7 # □ - X ? Jim^W) J: *9 
ftMLtZo 4 2 4 bp^©DNA»ftt££#f£7#D-xK-£i2J 
3fil(ml/g) OTE^liU 7x;-jl/itH^ 7x 
? d n * ;l/ A ft Hi s ^ nu*^Aj|(|}|;j;5 DNA»fr* 

© i a£7k i4^i izmmttzo m^>ntz p c RKfcm&yn&B a 

1 I 25. N c o I Hffi it L . :ftb^Ba 1 I R N c o I T'Mik 
t Z C t IZ £ >0 MM I tz7 5 Z i K h A T R 5 Hv a/CV I DE 
C (B a 1 I/Ncol) i:#AU ^ S S£ ?'J £ $ £ L <> 

IEL^ie?iJ£Wt£7 0 7 X 5 F^hATR 5 H v d/CV I DE 
Ca[FhATR5Hve/CVIDECifgL/:o 77X> Kh 
ATR5Hvd/CVIDECi:^inSk hgftHi/<-y B > 

"d" <o&&&F\Rvnjfct z>7 i ; Mm?\i£w.m& j % 4 9^. 
- v a y " d " ©7 i ; ®Lm.mzmn%^ 5 0 iz^to t tz, 

Zi Kh A TR 5 H v e / C V I D E C lz$t ft £ t h SHbHIftA 
-Va> "e" <Di&mmnRtf1ti!&t Z 7 * J ®? I£ ?ij £ g£ ?lj # 4§- 5 
1 s<-i? 3 y " e " ©7 $ 7 IS IS ?ij £ |g ?ij # ^ 5 2 |;^t 0 
( i v ) tmtH|A-j; 3 > » f » & # « g » 0 

3 > 'f" "g" [iFR-y t ,7-J>/Sia, T 
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/<- V 3 y " a " © F R 3 £glj© fc h ftfti*© F R 3 Kgfc Lft 
S3 Lfco S> a > " f " lit hia#L04345 (DDBJ, Hillson JL. 
J. Exp. Med., 178, 331-336, 1993) fi&©FR3K N /<-5* a 

> "g" (i S78322 (DDBJs Bejcek BE. Cancer Res., 55, 2346- 
2351, 1995) 4*©FR3i:Iftt5fcJ6FR3^3-Kt4^5 

2if o^fifcL^o >< - y 3 > " f " ©FR-^t-;7'J 

> f-fv 4 -7- F 3 S S S 5 3 ) (H^D N AIE?iJ£ 
f U F3SSA (ie^iJS-^5 4) ti 7 > ^ -t? > X D N A I£?iJ £ W 

/< - 5? 3 > 44 g " 0FR-i/t77'J^^^7-F3CDS 
(B£?'J#^ 5 5) (i-tr > X D N AETUSrW L, F 3 C D A (@2?iJ# 

^5 6) tt 7 y * * y x d n a seyij £ w L > ^7^7-03' - * 

SStil 8 bpOtlffiWEyiJ F3SSS, F3SSA. F 

3CDSRt>'F3CDA(i Pharmacia Bio tech tc £ <0 & f&RtfmM 
ZtltZo PCRfi, KOD DNAt:U7-t' (JtC$ttiBt) 

^ . 1 0 0 u 1 oKjfcm&i&iz 1 M m © f r - > + v 7 y yyy? 

^7-F3SSS&tfF3SSAH<liF3CDS&tfF3CD 
A4f *lf tl5 ^ 1 f o, 0. 2mMCdNTPs, 1. OmM© 
MgC12. 2. 5UOKOD D N A *M 5 - -br* tr&ft"? 
^fti»$^^lLT9 4ti:t3 0#F^ 5 0 °CICT 1 ftFal. 7 
4t£Tl#ra©Sa^-f*;UT?5ls|fT^ x $ £ K 1 0 0 p m o 1 
e©^gP7°5-rv-F3PrSS.^F3PrA^*D^> PItlKir 
f ? /U £ 2 5 g| ft o o 

P CR&fc«k»5iieLfcDN A»rtf-£ 2 %©Nu Sieve GTG7 # o 
-X(FMC Bio. Products) ^ /c 7 75' □ - X ? M C <0 

ftMLtio 4 2 4 b p5©DNAf*rfr&£fr-a-*7#o-Xfi-£«J 
ft 9> 3M (ml/g) OTE^iJnLs 7 x y - ;U !fi tiK 7x 
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J - A, • * n o * ;U A ft tlk ^ap^^AatfJfctODNABfit* 

® 1 1 M 1 fd&ft? Lfco ft btifc P C R£ffc*!£$l£B a 
1 I&CfNcoITHkL, CIl^Ba 1 IS^Nco ITfflft 
t5Cii:j:!)ajl!Lfcy77> Fh ATR 5 H v a/C V I DE 
C(BalI/NcoI)i;iAL, £Sie?iJ£&£ L /Co 

IE L^Se?iJ££-f 6^7 x ; F*hATR5Hvf/CVIDE 
CStfhATR5Hvg/CVIDECi^gLfco 7 5** Kh 
ATR5Hvf/CVIDECl:**n«hhSfl:H«/<-y 3 > 
"f" ©**E3«JRtJfSt*f *T s y»E5»Jtt&tf^/<-i; a > - 

f " 7$ yttE?<!&e*l#^5 7 SO' 5 8i;^f 0 £fc N 
KhATR5Hvg/CV I DECC^^ti^t h Sfl: H - S? 

y "g" ®7; j s*ieyij£gejij#^ 59,60 i;$tc 

(v) h HftH|A'-i? 3 > » h - 

'<-$> 3 > "h" li F R - •> t » 7 !) ^Sia.TA'--; 3 > 
"a" ©FR3£gij©t h ft * © F R 3 \Z g ft L f^fi L fz 0 /< 
- 5> 3 V "h" (it hia#Z26827 (DDBJ N Van Der Stoep &, J. Ex 
P.Med., 177, 99-107, 1993)**© F R 3 5 F R 3 £ 

3-Kt«r5>f7-^ 2flfo^Lfc„ 3 > -h' ©F 

R-->t»;7iJ>^^5^-7-F3ADS (E^J#-^ 6 1 ) « -fe > 
XDN AE?lJ£*rU F 3 ADA (E7j*4M 2) (i 7 > f t > X 
DN AEfllfcWU ^5^-03' -**ti 1 8 b pOfiffltiE 

F 3 A D SSD'F 3 A D A it Pharmacia Biotechfc 
»8!3ftfc 0 PCRIi, KOD DNA^'J^7--b" 

1 0 0 tf 1 1 /iMOF R- >> + -y 7 »J vr 
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y7^7-F3ADSRJ/F3 ADA^^nftl5// lfo N 0. 
2mM©dNTPs, 1. OmMOMgCli, 2. 5UCKOD 

T 3 0 tUBK 5 OttCTl^FI, 7 4ti:Tl^lH|0a«t'fM/ 
1? 5 ISfrtK $ £ K 1 0 Opmo 1 e©nS/7'f7-F3PrS 
atfF3 P rA^iD^., 1=1 U &&ir 4 5 JU £ 2 5 ®fr o 0 PCR 
•&£&<0mMltzDN AffiX* 2 %<DN u Sieve GTG7 
if u - X ( F M C Bio. Product s)£fflWc7#o- 

4 2 4 b p'fiODNAi«-mtS7*n-xfr*t0«»), 3 
tea (ml/g) OTE^SJoU 7 x y - ;ujfitiK 7 x y - ;U • 
* d o tb, * n o*;l/ Aft flic X *) D N A»rK-£fl8!{ Ltz 

0 ffiS! Lf:DN A?-x^ J - jIsT'VlMZ ittz'ik, % <D 3 #© 1 
7K 1 4 // 1 (c/gfl? L/:„ £|£>ftA: P C R fcJfoMa%Q £ B a 1 I 
Nco ItllkU :tlb^B a 1 I&tfNcoI'?ffi<fk?'£C& 
iz£t)mmitz7°y x i K h A T R 5 H v a/C V I DEC (Ba 

1 I/Ncol) CIAU i&SE?iJ£&£ L/Co IE L^K?>J£W 
-f 6 7* ■? X $ K*hATR5Hvh/CVIDECi#SLfc, 7* 
7X; KhATR5Hvh/CVIDEClC^*ft5t H4tHi 
y <-j? a> « h » oi&Hmn'&.lf^J^t Z> 7 i J KEyiJ*E?«J#^- 
6 3 lC^^- 0 £ /c> /<- y 3 > a h " <D 7 i J HE3?IJ&E?IJ#^ 6 
4 JC ^ f o 

( v i ) t h W. it H $g'< - 7 3 y "i" R " j " © Ji^ 
>< - * 3 > " i " R "j" li F R - •> t «y 7 II y/IICiot 
><- y s > " a " © F R 3 £gij© t hffiftEb*© F R 3 {Cfi& L ft 
S3 L/Co -7 3 > " i " !ih hft&U 9 5 2 3 9 (DDBJ, Manhei 
mer-Lory AJ. , unpubl i shed) & & © F R 3 IC, /<- -7 3 > " j " 12 
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L 0 3 1 4 7 (DDBJ, Collet TA. b, Proc. Natl. Acad. Sci. U.S.A. 
, 89, 10026-10030, 1992)$*© F R 3 (C 1 Jfc* £ tz tb F R 3 £ a 
-Kt5y^7-$2 fif o&j£Lfco /<-y a > " i " OFR 
-^»7'J>^Wv-FJMMS (@B?iJ#^ 6 5 ) f* -fe > x 
D N A@£?iJ£W U F3MMA (iB^iJ#^ 6 6) te7>^-fe>*D 
NAE*J**U 75<f v-® 3 ' -**tt 1 8 b P©«««IJ) 

i> a > " j - 0FR--> t .7>J>/y^v-F3BMS 
(S2?iJ#^6 7) tt-fe>ZDNAE*|£WU F 3 BMA 
^68) ti 7 > ^ -Ir > x D N A K?iJ £ # U 7 7 v - © 3 ' - £ 
*tt 1 8 b P©fi*tW157>J&*r**o F 3 MMS, F 3 MM A, F 
3 B M SRlfF 3 BMAtt Pharmacia Biotech}; J; 0 £ jjfc R f| J|| 
Sftfto PCRIi, Ampli Taq Gold (Perkin-Blmer) 1 0 

0 u 1 © K g ft 1 uMcDF R- •> * y 7 i) y j r?- F 

3MMSiF3MMA, X«F3BMSiF3 BMA^fllfti 5 
Ul-f-o, 0. 2 m M© d N T P s x 1. 5mM©MgCl 2s 2 
. 5 UcDAmpli Taq Gold* ^ t^#T? jSft«»« L T 9 4 °C 

KTSOfHIK 5 01CCT1»|||, 7 4VIZT I ftmoUg-VJ ? 
)VH 5 HfTlK 0 Opmo 1 e©ftgB77-fv-F3Pr 

Sat/F3PrA^U]^ N 5@jrofc 0 

P C RSIU OlilLfcDN A*fJt* 2 %©Nu Sieve GTG7#o 
-X (PMC Bio. Products) *ffll^7^D-xy^»»|cj;5 
^^IL^Co 4 2 4 b plCDNABrfr^tttST^D-xfr^iJ) 
*tK 3M (ml/g) ©T E*»SJdU 7 x y - /U» Hi s 7 x 
J-)\<> 9 uu*ji,2*Mtii. ^D*;Kadiia>)DNAIrfr^ 
tt«Lfc 0 »lU:DNA^x^- Wi ^ fcSs © 3 # 
©1*£*1 4 /c 1 fc**Lfc. ibn/:PCRS«I^^ B 



a 
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1 I&tfNco ITSftL, Ctl^Ba 1 ISl^Nco I tilt 
f 5 £ <fc «fc »J P3S! L :/ 5 * i K h A T R 5 H v a/CV I DE 
C (Bal I/Ncol) ICIAL, £ ft Jfe L fc . 

IE LUBTIJ**"*-*^ 5 X i F*hATR5Hv i/CVIDE 
CRC/hATR5Hv j/CVIDECi^^Lfco 7 ? X i Kh 
A T R 5 H v i/CVIDECi:^Jtl5t h Wit H - 5> g V 

" i " ©iggEyi]R0*ffSiJ-S7 $ y^E^ifc bOicA-* 3 > " 

i " 7 S y S?E?'J£E?iJ#-? 6 9 RCf 7 0 C*t 0 ^fc, ^57; 
F h A T R 5 H v j/CV I DECJC^tft&b h Mfc H«><- i> 

3 y -j" ©£«E3aj&oa*j&* s 7 ij mm.mu & ok/<- y 3 

y "j" ©7; y I?E?iJ£E?"J#-f 7 1 SO* 7 2 K^-To 
( v i i ) t HftH«/<- 3 > " b 1 " SO "dl" (Dii 
a _ j? 3 > "b r SO' "dl" liFR-yt7 7'Jy^Si:j; 

0 T /< - ^ a > " b " SO " d " © F R 2 £ glj O t h frtf* £ * © F 
R 2 fcg&Lf£S!!Lfco t h ia:^P01742 (SWISS-PROT, Cunningham 

BA. t>, Biochemistry, 9, 3161-3170, 1970) &&<D k (D \ZfM.&t 
Ztztb, FR2*3-Kt5DNA75-rv-*2 1ftSILfco F 
R - •> + >y 7 'J > ^ 1 5 - F 2 M P S (E9iJ*-t 7 3 ) ti -t? > X 
DNAE?i]£*rU F2MPA (E?JSf 7 4) tt7 > > XD 
NAE^iJ^W1-^»o £VWCffiHttttE5iJ*WLx MSiSlcCiE 

c o T 2 2 LXtf B a l I ©Btfi5ll*tt«, 

F2MPS, F2MPAIi Pharmacia Biotech^ «fc (3 &j£&Oflt 
$8 3 n „ F2MPS£F2MPA£7--;l/£-£, EcoT2 2 

1 SOB a l ITffiitltzo :^EcoT2 2 I ROB a l IT 
?IHb** c: <h »c J; «5 S8S! Lfc7"5 X $ FhATR5Hvb/CV I 
DEC (EcoT2 2 I/Ba l I) Stf h ATR 5 H v d/C V 
IDEC (E c o T 2 2 I / B a l I) i:|AL i&&E?iI£ft£ 
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ltz 0 IE L * Z 7 5 X $ K£hATR5Hvb 1/CV 

IDEC»CfhATR5Hvdl/CVIDECi^Lfc, ^5 
X ^ KhATRSHvb 1/CV I DECIC^ifcftSb h M-ffc H & 
><-S>a > -b 1 " ®*SE*jfttf*f£**7 S yUEWtt&OtK 

s> 3 > -b i " 7j; 7 5 sa' 7 6 

/7X^ KhATR5Hvdl/CVIDECl:t*ftSk 

niz-k ifK'<- v 3 y - d 1 " cd 7 $ y s?ie?ij£ie?ij#-i§- 7 7 

7 8 (c ^ f - o 

c v i i i ) t hllkHi/<->; 3 > « b 3 " ft " d 3 " <om 

m 

S> 3 > "b 3 " &tf "d 3 " ttFR-y t 77'J>^gjcJ; 
oT^-^ 3 > "b" fttf "d" 0FR2*SlJ©fc hftfcifcoF 
R 2 tCg& LftlS! Itzo t httftZ80844 (DDBJ. Thomsett AR. b, 
unpublished)**® F R 2 icf^t^cJi, FR2*3-Kt5D 
N A 7 7 -f v - £ 2 fl ft S! L o FR-y+ 7 7'J>/A;^_ F 
2 VHS (SB?ij#^7 9) fi-tr >XDNAie3*J£*U F2VHA 
(E5»J#^8 0) te7>f--t?>XDNAi£?iJ£Wir-&o ft 
fc«*tttttE3»J£WLs Micte E c o T 2 2 I fttf B a 1 I ©B 
MRnZ^tZo F2VHS, F 2 V H A li Pharmacia Biotechic 

F2VHSiF2VHA^7--;^^ EcoT22IfttfB 
a 1 I-e/IHtLfco Cft£EcoT2 2 I fttfB a 1 IT'SItt^ 
CiK:«fc*>i§S8Lfc:/5X$ FhATR5Hvb/CV I DEC ( 
E c o T 2 2 I / B a 1 I) ItFh ATR 5 Hv d/CV I DEC 
(EcoT22I/BalI) fc*AU **EW*ft*Lfc. IE 
Ll»SW*Wt5r7X5 F*hATR5Hvb3/CVIDEC 
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&tfhATR5Hvd3/CVIDEC<h#£L/Co 7 ? X I Kh 
A T R 5 H v b 3/CV I DEClC^tUSt V SMb H a 
y "b3" ©iigBe?iJ&tfttJ&tS7 $ y lie^j«: £ 3 
> - b 3 " 7 i J 6£BS?iJ£ge?iJ#-sf 8 i Rtf 8 2 i:fto £ fc. 7° 
5X5 KhATR5Hvd 3/CV I DECCtltlSt b 1Mb H 

- * a y "d3" ©igsse^jRo'^fb-r 6 t j mmwte bit 

IZ'<- V a y " d 3 " ®7i; ® E ?'i * E # ^ 8 3 R t>* 8 4 (C ^ 

to 

(2) k MHbftft L*Vffi*©*» 
( i ) '<- : J a y" a " 

k HftATR5la#L«*, PCRftCiiC DR-/57f 
^ y^'tCct *9 fFSS L/Co k bin;ftZ37332 (DDBJ, Welschof M£, J. 
Immunol. Methods, 179, 203-214, 1995) £ * © 7 1/ - A 9 - ? figlft 
3 k hSHbtttt L|g (><- S> a a " ) 7 

CDR-^77t^ >/7 p 5'f7-h 5 Lv 1 S ( PS?iJ # ^ 8 5 
) Rtf h 5 L v 4 S (E?i]#-t 8 6 ) it -tr > X D N Ai£?iJ£s C D 
R^57x>f>^7*5fv-h5Lv2A ( E # ^ 8 7 ) , h5 
L v 3 A (!E?iJ#-t 8 8) SC/h5Lv5A (E2W#^ 8 9) it 7 
y*-b yX D N A@B?ij£W L, §7*7^7-01^1:2 0 b p ©*§ 
*&W6E*J£W't-<5o ^$7*7^7-11 5 Lv S 9 0 ) S. 

O' h 5 L v A (E?lJ#-t 9 1) tt C D R / 5 7 -f w ^ / 7* y 4 •? - 
h5Lv 1 SXtfh5Lv5A£**ov?-£Wf<5o C D R - / 
77f0^y7^7-h5LvlS^ h5Lv4S, h5Lv2 
A, h 5 L v 3 A , h 5 L v 5 A . h5LvSSO'h5LvA(iP 
harmacia Bi otechfc & It S2 £ ^ It L o 

PCR^ili, 1 OOMKl 2 0mM Tris-HCl ( 
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pH8. 0 ) N lOmM K C 1, 6mM (NH ( ) 2 SO, , 
0.1% Triton X-100, 0. 001% BSA. 0 
. 2mM dNTPs (dATP, dGTP, d C T P , dTTP 
)s ImM MgCh, 2. 5a-. y KcDKOD DNA#»;y 
■5 -4f (3C#g£ifi) s 5praoleOCDR;77rO ^7*5 >f 
v-h 5 L v 1 S. h 5 L v 2 A, h 5 L v 3 A, h 5 L v 4 S N 
h 5 L v 5 A^t^tSo 
P C R li D N A Thermal Cycler 480 (Perkin-Blmer) 
9 4"C(CT3 0»NK SOtCTl^ 7 2 °C K T 1 3 R © 
***** 5 @fr 7 5*CCDR^7f0^5 
d-v-^T-fe >y;ULfc 0 COEfcjB^jfcj;; 1 0 0 pmo 1 eOft 
$75^7-h5LvS&r>' h 5LvA£;ta;U MtCT30# 

ffKil:J: ^ 7t>y^LfcDNA»ffr^li(iLfco 

PCREfc«£«* 3 K NuSieve GTG7#d-*(FMC BioProduc 

ts) *m^KT#n-xr»n**n\z±>)»mi. ^4 0 0 b P 

fiiODNARmttiT^D-xm'llilLfc, 7#d-x 
«-*7xy-.^ftCf^Da*^ATf«ltBL, DNAIffr^x^- 
*tt»KJ:e)|g«Lfc. G3*LfcDNA»rfr*{HHB*s p 1 I ( 
RC/B g 1 II (Sgi) (Uf, 3 4*n»ftLfc. 

TE 1 0 p. I fc**Lfc. ±EO 

^ Sp 1 I-Bg 1 II DNASffriSpl IfttfBgl 

ft**£<tK«fct>WIILfcCVIDEC'<**-£DNA5-l'y- 
■> 3 >+-y he r. 2 ftftofcarfcteiM 6 
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z<Dm&m&v>)$:±m^ j m i o 9 3 > e f > r- mm. (- >y * > 

y->) 1 0 0 p J I:Jpa. % *±1?3 O^H, 4 2 ttcr 1 #fi8t* 
IU: 0 ft <^-£ 3 0 0 # 1 © Hi -Competence Broth(- ? # > - > 
) £#D;t 3 7 °C{CT 1 B^Pa'H > * h L/c&, 1 0 0 // g/m 

1 LBA«^^l±i:co^li^il v 3 7ti:t-^o + 

% 3 m 1 3 7 °C K T - L . g#ffl#j&> t, QIAprep Spin Pla 
smid Kit (QIAGEN) ^fflt>T7 , 7X; KDNA^iHU. 

^ 5 X ~ K4>© c D N A 3 — K€l«©iSSBe^J*Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
x DNA Sequencer 373A (Perkin-Elmer) lc J; *) & £ L „ @e?'J#t£ 
ffly^^T-iLTMl 3 Primer M4(^j@i£)RO'M 
13 Primer R V ( ± M & ) £ ffl ^ % ffijj |fij © igSE^iJ £ 
C <h£«fc *9 K?iJ£#i£ L/c„ £ © t h &ftia# L fit Vffi« 
*3-Kt58ti?*$tL, 5' -ffiijtc B g 1 IlM@c , ?iJ&.tf K 
o z a k % 3 ' -||i;Sp 1 I ISH$ffi?iJ £ ft o 7 5 X ~ K £ h 
ATR5Lva/CVIDECi*«Lfc 0 t ha^L«^- ^ a 
>" a" ©iMSie^ij (»£tS7;;i^ft) £ @£ ?>J ft 9 2 (C 
^^"o * fc, A- y g > - a " ©7 $ V Bfffiy>J£E?iJ#^ 9 3 IZTf 
"To 

( i i ) *J a y - b " &tf " c " 
>< - y s > " b " Rtf " c " * , /< - v 3 > " a " © F R 3 <£• B 

"b" iClik r- fc&S68699 (DDBJ N Hougs L t> , Exp. Clin. Immunog 
en et. , 10, 141-151, 1993)4 &© F R 3 /<- 5* 3 > " c " (C 
(it h ift^P01607 (SWISS-PROT, Epp 0 b, Biochemistry, 14, 49 
43-4952, 1975)**© F R 3 £ * ft ft ffl ltz 0 
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V 3 > "b" ©FR3^- Kt^5^7-F 3 S S (BE 
7«#^9 4) tF 3 SA (E9J**9 5) % *SWi/<-y 9 > - 
c" ©FR3^3-Ft5yHv-F3RS (E3RJ#-f 9 6 ) t 
F 3 RA 7) (* £ n |c ffi «t ft tt E9J * * L . ffittCM 

K#*K p n I Sa'P s t I OSIE^l^t f5, F 3 S S > F 3 
SA. F3RS, F 3 R A li Pharmacia BiotechfC-&j$ N ftSSS-^S 
KLfCo £• 1 OOpmo 1 e©F3SS£F3SA, & § ^ (2 F 3 
RSchF 3 RA£9 6 0 C{CT2 5tP b 1 n 5 0 °C iC T 2 »f«lt § z 
tlZ±t)T--V >y$it. 2*|DNAim«Lfc e 

Ctlb 2*«DNA«f^«rtHR»«Kp n I fc «fc *) 3 

7 °ct- i wnaaMk'u ftn-?«iR»*p s t i cssit) tct 9 3 

7? X ^ Kh ATR 5 L v a/C V I D E C*WR»*K p n I 
(SffS) i:i!)37 °CT l l»IBI«ftL, *l*-?t!lRB»ftP s t I 
Iwj: 0 3 7 °CT- 1 SHJHftLfc. 1.5% 
NuSieve GTG7 # d — x (FMC BioProducts) ^l>fc 7 #D-xy 
A/IftStftici^iu #73 0 0 ObpS©DNA»flt^ttt 

» j» L fc o 

±!5©cfc ■? iC LTII ltz'<- i? 3 > - b " "c*OF 
R3^-KtSKpnI-PstI DNAifriKpnIR[F 
Ps t lT?*ft**C£fc^*>FR3*K*LfchATR5Lva 
/CVIDEC^^-BNA^y-y 3 H^ver. 2 
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Ltzo 

c (D&tem&m&Kmm j mi o 9 =1 > e f > r- mi& c~y 

1 0 0 it 1 KjDis *±T3 0»Sh 4 2 °CtCT 1 
lL/: 0 i^UT 3 0 0 // 1 ©Hi -Competence Broth(- y # > ^ - > 
) Sritox. 3 7 tICT 1 KfFai'f V + ji^s— f- LtzVk> 1 0 0/zg/m 

1 LBAi^i^±!:;0^1I^t#s 3 7 tlCT-fc'f 
a^- h LT*J»K fc„ C ©?£»&&&£ L BA« 
I3ml-e3 ItlCT-S^SU K#Ii£fr<j>QIAprep Spin Pla 
smid Kit (QIAGEN) tm^Tzf? X i 

^77; K + © c D N A 3 - Kffi«0ft£E?i]£Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) 
> DNA Sequencer 373A (Perk i n-Blmer) (CcfcO&^L/Co 
ffl/7^7-iLTM13 Primer M4(5Sig) &r>'M13 Primer RV(S 

Sit) M#fl©&8E?I£tt&1-* d <hfc <fc (?E^J£ife£ 

A. o 

- ^ 3 > " b " *s^tt/<-y 8 y " c " * 3 - K-r sit^T 

Wt5/5X; F^ftlftlhATR 5 Lv b/CV 1 DEC^ h 
ATR5Lvc/CVIDECi^«L/; 0 ^57^ K h A T R 5 
Lvb/CVIDECi:tt^St h SUb L *>< - S> a > "b" © 
igSBe^J&C/^^f £ 7 5 y KETfltt t> O'fCA- i? 3 > "b" 7; 

y Kie^j^ie?ij#^ 98,99 tc* to y^x; Kh a tr 

5 L v c/CV I DEClctJtl^b hSfbL*'<-v>a> " c " 
©^SE^JSO'ttfCf £ 7 $ y ®EJiJ4o«fctf/<- ^ 3 > "c" ©7 

$ j »ieyij*ieyij#^ 1 0 0 & «t # 1 0 1 \z^t 0 

( i i i ) /< - ! J 3 y "b 1" R r>* - b 2 " 

3 > -b 1 " Rtf "b 2" & x A-**:/ "b" ©FR 2 

8 3 



WO 99/51743 PCT/JP99/01768 

Zm&t6Z tlz&io ftmitzo i? 3 y .- b 1 " \z\$ t biKft. 
S65921 (DDBJ, Tonge DWb, Year Immunol., 7, 56-62, 1993)&& 
® FR 2 > "b 2" IClit r-£&X93625 (DDBJ, Cox 

JPb. Bur. J. Immunol. , 24, 827-836, 1994)ft F R 2 £ * ft* 
ft&ffl Ltz 0 

><- f Jn> "bl" 0FR2$3-Kt«y7>f7-F2SS ( 
E*J#^1 0 2) iF 2 SA 1 03), *SH 

3 > "b2" OFR2^3-Ft^7^7-F2XS (E5>J#^ 

1 0 4 ) £ F 2 X A 10 5) (*£ IMCtiftft ft E*l&* 
U Mtticft[|!B&&A f 1 Il&tf S p e I OB«E3aj*W*So F 

2 S S, F 2 S A. F 2 XSSO'F 2 XAIi Pharmacia Biotechfc 
<fc 0 ft /c 0 & l OOpmol e©F2SS£F2SA, & £ 
^liFZXSiF2XA*9 6 °C JC T 2 5^. 5 0 °C \Z X 2 £mft 

o 

eft t> 2 *iD n k^xzmmmmA f in scfs P 
e i (SHE) jckt) 3 7°c-ei mmmftitio iw^^x 

Stffcfc, TEi:g»Lf: 0 

KhATR5Lvb/CVIDEC^iiJpgiiAf III 
(SjSJ6) SO'S p e i CSfiii) »c J: 0 3 7 "CT? 1 Ifflffift Lfe 
o mitmS®}* 1 . 5 % NuSieve GTG7 if o - x (FMC BioProducts 
) £flK»fc7#n -xy;H^»| C j; ^gg L% ^ 3 0 0 0 b p 

fi©DNAIf^m«7/fD-mt!|»)lllLfc, 7#d-x 
* y - * D n *;l/£Ttttfj L, DNAIfK-^x^ y - 

±ie©ct 5 fclT«8Lfc/< - s; 3 > -b 1 ■• *st>(i -b 2 " 
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OFR2*3-Ft4Af 111-Spe I D N A ®f K" £ A f III 
SCfSpe I T'ffiitt S :ii:<fc!)FR2 ^|4Lf; h A T R 5 L 
vb/CVIDEC^n-^DNA5^--> 3 he r 

. 2 (£jg£) Sf*t©ifflS JcfiECM 6 tl? 1 B^RlSSi* 

«*£ L /-co 

zvmmm&tozxmm j m i o 9 =3 > ef > mbhs (- y # > 

V- >) 1 0 0 1 fcfa*., *±T* 3 0 #88, 4 2 °C{CT 1 
IL/Co (^1^ 3 0 0 // 1 ©Hi -Competence BrothC- -y > v - > 
) £2)0* 3 7Ti:tl^n^>+ a / <-hL/:i, 1 0 0//g/m 
1 L B A*^^ife±{w Z(D±mm*£ fc, 3 7tl:r-«0* 

JA 4 m 1 T 3 7 tlCT-^^iL bQIAprep Spin Pla 

sraid Kit (QIAGBN) %m^T?7 X i FDNA*R»Lfc, 

7° 5 X * K + O c D N A n - Kfif $©i&8g2?ij£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perk in-Blmer) £ffll,> 
, DNA Sequencer 373A (Perkin-Elmer) iC^O&^Lfco I£?iJ&£ 
m~7 3 4 t LTM13 Primer M4(£8fi6) &t>'M13 Primer RV(± 
Sit) M#fl©£M3«J£ttK*S £ £ ic J: !)E?iJ£ifc£ 

L o 

:n & h hfflftifcft L«'< - y a > " b " ©FR2£BJj|Lfc>< 
- 5? 3 > "bl" £> 5 Wi'<- y 3 > - b 2 " &3 - Ktifitsf 
Htt4^7 X$ K£*ft*'ft h A T R 5 Lvb l/CVI DE 
C&[fhATR5Lvb2/CVIDECiiHf«U; 0 ^7X; K 
hATR5 Lvb 1 /CV I DECCttllU Yn\lL®'<- : J 

a y " b i " ©£2£E?ij&tf a je* * 7 ^ j wm'Blxs*- v a y 
"b i " 7 ®@e?ij£ie?ij#^ 1 o 6&i;i 0 7i:st. 

7 -5 X * K h A T R 5 Lvb 2/CV I DEC<c££ft6t h-SMb 
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im'<-i> 3 > "b2" (Dm&mm&vMi&tZT i j mmikxs- 
'<-y a y -b 2" <dt i ;&mmimm*^i o s&tf 1 o 
it. 

(3) k hMfttrtttOf&S^* 

(i) t HitHii + ^L^iOH^t 
HlVfl(«m^5X5 Kh ATR 5 H v a/C V I D E C£ 
Nhel&tfSal I?«ftU k haftH«V««o cDNAI 
fr£[5]JfcU chATR-5ftft»8^57UX^-, C hA 
TR5/N5KG4P*Nhe ISCfSa 1 I CtSltta : if; 
i*)IML/:chATR5/N5KG4P (Sal I/Nhel) 
K*ALfc. c -5 Ltfp^ Lf;y7 X $ K £ h H v a-chLv/ 
N5KG 4 Pi^^Lfco 

H«V««4^t^7^; KhATR5Hvb/CVIDEC«r 
Nhe IStfSal If«^L, k hMitHB V«#© c DN Air 
tt£0]RU chATR-5fi#*ay575 R^-, chA 
TR5/N5KG4P%NheI5lfSal I iCTfilbt 5 C it 
<k i 3llSLf:chATR5/N5KG4 P (Sal I/Nhel) 
l:|AL/: » - ? tX^mLtzfy X i F4hHvb-chLv/ 
N5KG 4 PifSL/Co 

Hlj| V y-5 X ^ FhATR5Hvc/CVIDEC, 
hATR5Hvd/CVIDECS[/hATR5Hve/CVID 
B C*Nh e I & tf S a 1 I TMfcU t hSftHiVMOcD 
NA«rJt£ls|JKU chATR-5RM5y7^KM-, 
c h ATR 5/N 5 KG 4 P^Nh e IRO'Sa 1 I KTfifttS 
aia«3igL/:chATR5/N5KG4P (Sal I/Nh 
e I) KSALfco C9LTf^SSL/c-/^x$ K£h H v c - c h 
L v/N 5 KG 4 P N hHvd-chLv/N5KG4 P & h H 
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ve-chLv/N5KG4 P tft%ltz 0 

H«Vffi«££fr75*$ F h A T R 5 H v f/CV I DECS. 
£>'hATR5Hvh/CV I D E C^N h e I & S a 1 I T'fg it 

u t hmnnm vmrn® c dn a#t/t-£Ie]ir l, c h a t r — 5 

ftft^i7"7X ; K ^ 2 £ - > chATR5/N5KG4P£Nh 
e I & tf S a 1 Ii;TSIkt4:iiaDll!!LfcchATR5/ 
N5KG4P (Sal I/Nhel) CiALfco C^LTf^lSiL 
tzzf? X i K * h H v f-chLv/N5KG4 P&C/hHvh- 
chLv/N5KG4 Pilr^Lfco 

Hii VSB«£#fr7 5 X ~ F h A T R 5 H v i/CVIDECR 
C>'hATR5Hv j/CVIDEC^Nhe ISO'Sa 1 I T'^k 
U t MlbHiVi^O c D N ABfftf-£ls]JR U chATR-5 
ft#«a^5X; hX^-, c h A T R 5 /N 5 K G 4 P £ N h 
e I&tfSa 1 Ii:T«jtt5:iiai9il!L/;chATR5/ 
N5KG4P (Sal 1/NheI) \zmAltz 0 C ? LTftML 
tzztv 7,1 FBHv i -chLv/N5KG4 PSO'hHv j - 
chLv/N5KG4P t$t% Lfco 

Hj» Vfif igc£#iT7°5 X ~ KhATRSHvb 1/CVIDEC 
RO*hATR5Hvd 1/CVIDEC^Nhe IRO'Sa 1 IX' 
$HtU t hm4kHmv&®(D c D N A Sir K" £[5]$ U chATR 
- 5 ttttfftSI??* 5 K*<* c h A T R 5 /N 5 K G 4 P£ 

N h e I S[fS a 1 I \ZTffi4ktZ> CtfcJ^IBSSILfcchATR 
5/N5KG4P (Sall/Nhel) K*?A Lfco Ltf^ 
8L/:^7Xi K * h H v b 1 -chLv/N5KG4 P&O'hH 
vd 1 -chLv/N5KG4 P <fc * £ L „ 

(i i) t HftHHtt>5Hftioa*6<3li- 

ffi#3&3i'<* * -N 5 K G 4 P £ffll,*T\ * y 7 Htti 
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^5X5KhATR5Lva/CVIDEC, hATR5Lvb 
/CVIDEC, hATRUvc/CVIDEC, h A T R 5 L 
vbl/CVIDEC. hATR5Lvb2/CVI DE C£$ij|5B 
B**B g 1 II &tf S p 1 I i:J:f)3 7tt2 

-SBtmiBfcLfc. ilMba***l. 5^f;(i2% NuSieve G 
TG7#D-X(FMC BioProducts) ^ tz 7 if n - X ? 
K£9#jiU #j4 0 0 bpg©DNABfrtt££W*£7#o-* 

^tTS P 1 I - B g 1 II DNASffriSpl iatfBg I IITffi 
^LfcchATR5Hvy / N5KG4P^DNA^-i'y--> 3 y + 
•y h v e r . 2 Kffc ^ 1 6 °CT 1 B# 

hike 3 Lfc, 

>) 10 0^1 fcjnx. x *±T?3 0#fH] % 4 2°C(CT 1 ^Pa^RL 
fc » ft^^ 3 0 0 /il ©Hi -Competence Broth(- 7 # > y - >) $ 

Jll*3 7 + * *-KLfc*, lOO/zg/ml 

LBAl^lJ;i;:©^l|^^ N 3 7 <> c ^ y + ^ ^ 

:o«IWHBAM 2 5 0 ml 4fctt5 0 0mIT3 7 
ti:t-^§$Ls a^j®^-^ bPlasmid Maxi Kit (QIAGBN) 
W ^ 5 KDNA*l«Lfc 0 :n6*^5H«ihhaftL 
• *3-Ktiim*AU777S FHmchHv- 
hLva/N5KG4P. c h H v - h L v b/N 5 K G 4 P, c 
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hHv-hLvc/N5KG4P, c hHv-hLvb 1/N5K 
G 4 PRO'chHv-hLvb 2/N5KG4 Pi^SLfco 
( i i i ) t hMitHmt t hSMfcL*H©tt£tf 

nrnvmuzst;?? hatrshv a/cv i dec^ 

Nhe I RtfS a 1 I T8HbU t hSUbHfilVft«© cDNAl 
M-^lsIiR U k hfiHt A T R - 5 lftfcm><- ■ :> " a " cDN 
A ©SeyiJ^^tT-/ ^ X ^ KchHv-hLva/N5KG4P£N 
he I $. S a 1 I ict^^ht 6 C d: I: J; !5 Lfc h L v a / N 
5KG4P (Sa 1 I/Nhe I) £41 A L/c 0 d o LTM Itz 
7? x i F*hHva-hLva/N5KG<PH«Lfco 

H fjl V « £ # £; 7° v FhATR5Hvb/CV I DECS. 
t>'hATR5Hvc/CVIDEC£Nhe I&tt'Sa 1 I T#Hb 
U b hSHtHig VM© c DNAWJt*ElJRU t HIUTR 
- 5 L«/<- ^ 3 > " a " c D N A ©IE?iJ£^ &zf 5 ^ U'c 
hHv-hLv a/N 5 KG 4 P £ N h e I&O'Sa 1 I (cT^-fk 
t^:iiaf3il!!U:hLva/N5KG4P (Sal I/Nh 
el) l:iAL/co C o L TfPSS L fz 7 5 X I K*hHvb-hL 
va/N5KG4 PRtf hH v c - h L v a/N 5 KG 4 Pi4»« 

HmvmmZ^tS-?? X i KhATR 5 Hvb/CV I DEC, 
hATR5Hvd/CV I D E'CRtfh ATR 5 H v e/CV 1 D 
E C*Nh e I Rtf S a 1 I T'tfHtU t h SHfc H M V fig^© c D 
N A8/rtt£[n]jR L> t MSHtATR - 5 tiifo L$&'< — V s > "b " 
cDNA®E?iJ?rtt;y7Xi FchHv-hL vb/N5KG 4 
P£Nh e I &t>'S a 1 IKTfflftti : ilU UHfiLfch L v 
b/N5KG4P (Sal I/Nhe I) izmALtz 0 C ? Ltf^ 
K£hHvb-hLvb/N5KG4P. hHvd 
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-hLvb/N5KG4 PS[FhH v e - h L v b/N 5 KG 4 P 

Hmvm®.££&7 7 X i K h A T R 5 H v f/CVI DEC, 

hATR5Hvg/CVIDECS[fhATR5Hvh/CVID 
E C£N h e I SCfS a I ItSftU t hIjtH«V®*0 c D 
NASfjt^EJRL. t hlftATR - 5 L v> B > " b " 

cDNA0E?iJ^#^7 , 5X; Fc hH v- h L v b/N 5 KG 4 

P*NheI&tfSal IKTflfttSCiKiOBSILfchLv 
b/N5KG4P(SalI/NheI) »C»ALfc. C 9 iTft 
IB! L 7 5 X $ F^hHv f - h L v b/N 5 KG 4 P x hHvg 
-hLvb/N5KG4PRO'hHvh-hLvb/N5KG4P 

HlVIi^^ty^X; Kh A T R 5 H v i/CVIDECS 
y'hATR5Hvj/CVIDEC^Nheia[FSal Iifjfift 
U t hfiftH«VflmocDNA»ffr4@jRL, thSftATR 
- 5 fft# Li^'- i> 3 > u b " c D N A xU'c 
hHv-hLvb/N5KG4P^Nhe IS[/Sa 1 J CTjfift 
t5:iia!3i||L/ : hLvb/N5KG4 P (Sal I/Nh 
e I ) i;$ALf; 0 CHTfrSL/;y^^ K£h H v i - h L 

vb/N5KG4PRtfhHvj-hLvb/N5KG4P£*£ 
LtZo 

HMVm®£$tSZryXZ KhATR5Hvb 1 / C V IDEC 

&tfhATR5Hvdl/CVIDEC£NheI&tfSal IT 
flMtU t MHfcHIS V|«o c D N ABffr^HJR U t HftA 
TR-5ttftLl^-.y 3 > "b" cDNA©E?iJ^^t;^7X; 
KchHv-hLvb/N5KG4P*Nhe I & tf S a 1 I let 
*fttS:iCJ:»)MLfchLvb/N5KG4P (Sal I / 
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N h e I ) izmALtZo C o LTM ltz?5 K£ h H v b 1 
-hLvb/N5KG4 PRO'hHvd 1 -hLvb/N5KG4 
P t$t%> Ltz 0 

Hi X S FhATR5Hvb3/CVI DEC 
&C>'hATR5Hvd3/CVIDEC£Nhe IRO'Sa 1 IT 
Mill, b MlbH« Vfam® c D N A Iff ^ 0 JR U t hiibA 
TR-5St*L«/<-y«V "b" c D N A © g£?ij £ # £; :/ 5 X $ 
KchHv-hLvb/N5KG4P£Nhe I & £>* S a 1 IICT 
mitt 6 :iiariiL/;hLvb/N5KG4P (Sal 1/ 
Nhel) i:|AL/;„ CUtf^iLfc^77; K£ h H v b 3 
-hLvb/N5KG4 P&tfhHvd 3-hLvb/N5KG4 

H« Vm&Z-tbzf? Xi KhATR5Hvb/CVIDEC£ 
Nhe I &tf S a 1 I T'ffiit U t mtH«VS«©cDNA| 

* IS JR L , b h M it A T R - 5 L lit /< - if 3 > " b 1 " & 
" b 2 " c D N A © SE?iJ £ £ 7 ? X i FchHv-hLvbl/ 
N5KG4PRO'chHv-hLvb2/N5KG4P£Nhe I 
S a 1 I ictfilktS: il^iOHILfchLvb 1/N5K 
G4P (Sal I/NheI)S.O'hLvb2/N5KG4P (S 
a 1 I/Nhe I) i;IAL/: 0 CUtf^IL/:/^; K£h 
Hvb-hLvb 1/N5KG4 PRtf h H v b - h L v b 2/N 
5 K G 4 P tifrZLtZo 

H0VW^tt^7^; K h A T R 5 H v i/CVlDEC^ 
Nhe ISD'Sa 1 I TfififcU b MHtHJiVM© c DN Air 
fr*®iR U b h SHk A T R - 5 i/tft L«/<- i> a > " b 1 " Rtf 
"b2" c D N A®mm*$ts7 3 X i FchHv-hLvbl/ 
N5KG4P&tfchHv-hLvb2/N5KG4P£Nhe I 
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SO' Sal I£Tffiftt«:tiat)R|!LfchLvbl/N5K 
G4P (Sal I/Nhe I) Jia'hLvb2/N5KG4P (S 
al I/Nhel) i:|Alfc„ o lTftmiiz?5x i K*h 

Hvi-hLvbl/N5KG4PfttfhHvi-hLvb2/N 
5KG4PUSU:„ 

(4) COS-7iIS^0h7>77x^ 3 > 

^^^^ K*C 0 S - 7 «-e-j§tt{c3g3|$-tf yj. o 

*«L/i*17575F^H-*Gene Pulsergg 
(B i o-Rad) Iffl^txH hni|!l/-.>B>|cj;5C0S 
- 7»ISKJgH#A Lfc„ P B S*(c 1 x i o ' HBBS/m 1 ©ffllfe 
i«TfH2fftT^4C 0 S - 7 »fe 0 . 7 8 m lie , 75 X 5 K 

5 0<ig*5lMi2 0/tg4jD^, 1, 500V. 2 5//F©#i 

$ 5 %© Ultra Low IgG* S/Jtei&jfafeKGlBCO) £^#-9" 

6 D M E Migift (GIBCO) icMU 1 0 c m^ll * S iMi 1 5 c 
mitliifliliTCO, f > + a^-^-(;tiSiLf; 0 2 4 B»|U] 

&*±ft&»3|££ U «rfclc*fj&*««iHBCHO 
>i^^i>x 4 7^ 7 ^) ^iDx./-Co ^IC72 

( 5 ) ^»©fSi! 

cos- 7»»©**±»^&©a:#oim^ Aff , Gel Protein 

A MAPSI I^r y h(Bio-Rad) N *•* H ttrProtein A Sepharose Fast 
FlowCPharmacia Biotech) SfflHTfTofc. AffiGel Protein A MA 
PSII+v hM©Wi:t, tff , f;o rPro 
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tein A Sepharose Fast Flow£ffl ^fcfi|i!MiJ&(T© J: 5 te*T o fc 0 
1 m 1 ©rProtein A Sepharose Fast Flow£ ij v A (d £|fi L > 1 
0jSlOTBS*«t:il:J:oT*7A*s|i«ftL/:, ¥«NtL 

fc*?Ai;cos-7 *miS0*#±?ii*7:/5 -r LfcSK 1 oei 

©TBSi:J;ot*5A^|^U;. ftici 3. 5 m 1 © 2 . 5m 

M HCI (pH3. 0) ^mtz. tizx-ox^^ttzuwrn^^ 

t> 7 A & *0 m&ttzo 1. 5 m 1 © 1 M Tris-HCl (pH 
8. 0) £ JD 5 £ £ fc J; oT^tUfS^^fnL^o 

tlfciattSfl-Ko^Ts t > h ij y U 7 ^ 3 0 L < (* 1 
0 0 (ami con) £ ffl ^ IS^Jsgjg * 2 ~ 3 Elf? 9 C <b K «fc *9 
N TBSic&jg£g&U ft&ftlcftj 1 . SmliTlllfc, 

(1) E L I S A Sftft^jg©£iJ£ 

i>tftziMJ£©fcJ6©EL I SA7l/-f*£#;©J;9icLTM 
L/Co EL I SAffl9 6^yi/-F (Maxisorp, NUNC) ©&5t£B 
18<k'<»7 7- (0. 1M NaHCO, , 0. 02% NaN 3 
, pH9. 6) (J£J7. CB tWt) T* I u g/m I Ofe&izm® 
LtzV^mt b I gGr ttft (BioSource) 1 0 0 u 1 T 
@*S4k U 2 0 0 # 1 ©ffrf?/< -y 7 r - ( 5 0 mM Tris-H 
CKlmM M g C 1 2 , 0 . 1M N a C K 0 . 0 5 % T 
we en 2 0, 0. 02% NaN s , 1% «7 -> jfo f% 7 7 I > 

(B S A) , p H 8 . 1) (KTD B tfat) t'7o -y + 
> iaft£#£5i£tf/cCOS-7 flflfl£©ig«±^£>6^fifit$!$t#£ 
D B tCTSPg^f? LT&ftKflD/L/co 

lMiSi:t^>+a^-t>L0. 0 5 % T w e en2 0 £ £ 
ijyjUK 7 3 P B S B tUt) T*ft#&, DBt'l 0 0 0 

^JC^IR L/:7;^'j7tX7 7 * - f t h I g G r $t 
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ft(BioSource) 10 0^1 * Jo x. 0 1 \z T > + a ^ - 

MRBTS^Ot, lmg/ml4tt*J:5fcSiginal04 
(p--hD7x-;MJ s I GMA) ^Sf/< >y 7 r - (5 

OmM NaHCOa, lOmM MgCh , pH9. 8 ) tc & 
mitzbO (BIT* Sf^iiit) *to;U 4 0 5 / 6 5 5 nm 
■?©K*«£nicroplate reader (Bio Rad) -effl^L/Co *ft*H£ 

K±LTIgG4* (The Binding Site) £fflHfc„ 
( 2 ) frijgife&fl&0»J£ 

ialg*££fl!l£©fcJ6<?> C e 1 1 EL I S A Zf U- Hi, 

0 ITM® LfZo *HII&fi t hBfftftJiiitt J 8 2 (ATCC HT 
B - 1 ) We «BMilffl 96^yu-F©60^i;ixio 

6 IOJ8 2 «niai«« » i&^^f„ cti£co 2 >f > + 

1 B^#L ( 1 0 %<D*J&*JLMm(G\WO) ^t^RP M i j 6 4 o 

**) > MMzm^z&tzo %mmz%T, 3oom®pbst 

2 [5]&^ Lfco 4 ^yl/Aj^f t K*£t?P B S ( 

MT, PFA/PB S tfot) l o 0 u 1 tox. s 7X±-c l 

. 25o /i i0DBTyD, + yn fco £*±»*s<,M*»«ia 

**DBfcTa»tf*LT 1 0 0 /c 1 *£ftfcjn;ifc 0 H|j&{iT2 
TA*-J7^7r^*»mftt h I g GrKK (BioSource 

) 1 0 0// ]?-il]^f; 0 IfilCTliiO + a^-hUB-e^ 

fr©©£, SIM^^, fcfc 4-0 5 / 6 5 5 nmTOlm 
Microplate Reader (Bio-Rad) TSU^Lfco 
(3) #*D£te<D$J£ 
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h d > N Thromborel SCBehr ingwerke AG) (C J; 

S Factor Xag£H^«te£*gfif K S'J£ L fco ^tt^^. 1.2 5 
m g/m 1 ©Thromborel S 1 0 u 1 £ jg ^ t£ \z L 
1 0 # 1 fC^®?S ( 5 m M © C a C 1 2 % 0. l%©BSA£#fr 
TBS) 6 0 /z 1 9 6 5\7 V- h ^T^i&T 1 NfPbIR^^ 

•frAio d ft fC 3 . 2 4 5//g/ml©th7r^^-X ( -fe X 
• 5 ** 5 h U - X ) Rf>*82. 5ng/ml0hF7 7 M-VI 

I a (x >1f f A • U if - ^ ) ft-em 0 1 iO/U * 
ST - 1 B# Fal K Jfc $ -It fc o 

0. 5 M© E D T A£ 1 0 # 1 in*, -fer^io 

II g If & $ £ 5 0 jtz 1 to^.> Microplate Reader(Bio Rad)T 4 0 
5 / 6 5 5 n m©RjtS*jffl^ L/to MS"? 1 B# HI E « 3 -fr , HJ£ 
4 0 5 / 6 5 5 n m©n#ft££$ij£ L/c G tt&Mftl© 1 B*Ug©R 

i o o %©s&£ u *n*'n©R3fesgE-fb^ 

tt (%) L/co 

^fellifSlifX h AlgfeSf S - 2 2 2 2 (Chrom 
ogen i x) Zi$tf1t^lz'&^®Ml s «f«l*-p 2 te#f! L fcft 
» #'J^U>K[ (0. 6mg/ml '\*1f-> ! >^'J>7n-?fK 

s sigma) ii : i rmmimnitzo 

( 4 ) Stt©ff HE 

( i ) t HftH«'< - 3 > « a " i + ^ 5 L $£©&£# 

(a-ch) ^ftlU ce 1 1 ELI S A IC T ifc I£ & & & £ SB 
6, ffi SffifflJ-effiBg IcSt^- § |g£fij&<i£T L T V> tz (Ell 
) o F X a g£PI§fc «k SftlS4i|D«l»co^T h Rlttftli©*^ 5 
ta# (ch-ch) Kifc^TSS^SttT?*-**: (0 2) 0 iotb 
hSUbHIStt F R - •> t 7 7 'J > r tc«t S ^< — y 3 >7 y -fZ'ao 
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(ii)hhBftLI'<-i>,>' a - i + ^ 5H«±©||£tf 
(c h-a) cell ELI S A fc TttKJ& 4ft*M 

ttT&o/c (B2) o J:oTkHftLiiPR-i/ t ,7!)>^ 

* 5tt#ttC OS - 7*tttf Lfc»#*fflv^MLfc 

(i i i) t hl|bH«A'-i; 3> - a - tt h flfl , L||A _ ^ g 
> " a " £©«&■£ 
t hSfcH«/<-5> 9 > "a" it hfflftL«/<-y.> "a" 
***£*>tffcttfc (a -a) cell EL1SAI: 

( i v ) t HftH*/<-s; B ^ -b " % - c " Rtf -d" i + y 
FR-J/t»7iJ^cj:,t/<-i; 3 >7,^Lfck|.Sfl;H 

«4*>niitt*mfc»» M b- C h B , - c 

- c h" . fttf - d _ c h - } ^^g, LN . c e ] ] ELISAj: 
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$tE*££JSttj&<&«> £*U " b - c h " &tf " c - c h " &t>i°fr 
^^SttJgfe^gtt*^ LA: (15, 6) . tit R * ft fg (i R§ 

te*m©*y ^ttttJcifc^T. "b - c h" "d-c 
h" l^f^l^^gttT^^to 4fc/<-y H > "c-ch" tt 
+ ^ ^ffittKlt^fc 0 SS^iSttT* o A: (17) „ i^tt hi 
ftH«><-i>« y " b" SO' "d" *<t h8HtH«T?«Hgtt£* 
-f <t % *. b n 5 '< ~ a > T? * o A: o 

(v) t hiMI:H$'<- 5? 3 > "b" it haftL*/<-^ 3 y " 
a" £©*!£•£ 

F R - •> + -y7 D ^laoT^'-^ > 7 -y 7 L A: h h Mit H 

«'< - s> 3 > "b" i t h m<t l m '< - if 3 y u a n zm&&t>it 

tzfcft (b-a) ZftMl, ce 1 1 EL I S AlzTtn,m&&m 

zm^tz t c mm&T"fcmiz%$-f zm&mi><&T lt^a: ch 

5) o ■ ffiflR* ft filtt'Wtt **]»©*> 5 ft&Kit-CTs ^tt»J 

P^Stt-e^oA: (08) o iot "b-a" # "a -a" J; 0 ffi 

tt C 0 S - 7 Hi J&T £5! LA:iFL&£ffl Dfffli L A: t>©T* 

So 

( v i ) t h MIL L y 3 > " b " N - c " t * y 5 HIJ £ © 

khfiftL«'<-^> M b" &tf "c" £*p<5H 11 
fe^fcftft (f tifft, "ch-b", "ch-c" ) ^f^SLfc 

tz.h. ^tnoirito bfoffite&m, tfii%tpmmt h 

t Ir]^©S&£,t LA: (0 9 RO* 1 0 ) . «fc oT'<- ^ 3 y "b" 
Rtf "c" £ t h&fcft*Lift<Z)fc4it& Lfco v^xfi#4|©7 
^i8SS*Uo^ti:iw<-i; 3 > - 5 - (Djjti<s< - ¥ 3 y " c 
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5ia&«CH0MDG 4 4 Trfg51 $ it®® L lift 

(vii) tM|tH|A-^>"b"tt hlUfcL|fiA-v> g 
> "b" SO "c" £©*&£# 

Rtf "c" £i£l*£frt!-fctaft (*ft*n "b-b" S«f "b-c 

ftfettatts^is^ mm + ic*.*? ^f^ (: ^ 5g 

tt£* L fc (13 1 1 SO' l 2 ) o 

(v i i i ) t hiftH*^-y 3 > "b" SO' "d" £ t MHt 

L«/<-5> 3 > - b " iOfiA^ 

«i t hfflftL«/<-2; a > - b " (*n^n 
"b-b" -d-b' ) £MU cell ELISACT 

JtEfc&t&fcR^fct "d-b" tt + y 5in;^£|5|^©titll 

tticik^T. "b-b" tt*>-r^»cs5^gtt-e, "d-b" ti + y 

^ftttfcifc^frtt (Hi 4) o iot "b-b 

(i x) kFaftH|/<-i>,>-e" £*,< 5 LiS^'t M 

ltL|^'-y 3 > "b" £©*ft£# 
t hSUbL*/<-5> 3 > - e " 5L«&Cfh Hft/<-y 

3 > "b- ia*^fe*fcani (*<ifn - e - c h" so - e - 

b" ) Zft®ltztZ6, "e-ch" ©ftJRJS^Hti + y 3 ViW 
&H*©Ett**Lfc*<, "e-b" tt«:#©l63i«*<*»{cfi< 

9 8 
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s fi oft HIS £16 bftt"&%: LX^tz m 1 5 ) o t tz " e - c h 

HI 6 ) o «fc o T H & /< - 3 y " e " it L m '< - * 3 > "b" i 

( x ) t h Mil H m '< - g y "f" % " g " SO' "h" it hi 
ftL|A-y B y "b" i©fi^* 
t HSMbHil'<- 5> 3 > " f " N "g" SO* "h" hiMbL 
3 > "b" tm*&bittzfcWZ (*tl*'ft " f -b" , 

"g-b n ay'"h-b")ftisu;i:^, "f-b"at>*"h 

-b" ®iatt{iffi#©f&5tfi;&*#?ir , ;:<£< j^ofco 
> "f" % "h" fco^Ttt** 5 L«l£«*6fc-ti-fcttfl:t>ttiJ 
Lfc^s ^I$ntk^o/;„ "g-b" teffi^8£frbteft:RS8£ 
it> 5£tftcfc *) il^JtH^^ti^/T Ltz m 1 7 ) o " g - 
b" ©ftH + fQ&fcU 5 iaftfcit^^fc «9 S3 ^SttTifc o A: ( 

118) o 

(x i ) t hSUkHil><- 5> 3 > "b 1 " SO* "d 1 " it hlHb 
Lg[/<-y 3 V "b" iCffl^ft 
t h mi H a y " b 1 " SO' " d 1 " £ t h SHfc L 

-v 3 > "b" i*l^ u b 1 -b" SO' 

"di-b" ) ftlL/:i:6, £ fcKtt#tt»£»3!*ntt*o 

/co *>\ c n s> k o ^ r ti * / v l m t m. h- & *> it tz mw ft as 
ttzt<, mmzntefritzo 

( x i i ) t h Mil H «/< - 'J 3 > " b 3 " & O' " d 3 " it n 

ilhm'<- V 3 y "b" tom&it 

t MHbHlj|/<- v> 3 y "b 3 " SO' "d3" * t hSfcL8'< 

- s> 3 > " b" (*n**n "b3-b" so* 

"d3-b")MUi:5> "d 3 - b" + ^ 

9 9 
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5 tttt*0 oT:JB»K "b 3 - b" © ftg tt g g, 

K^T^UBU). "b 3 - b" Offifl(*ftttU "b- fa- 
il »} ±@5gtt«-/7 L/c*>©© N ^ftttogttlcii&tffx " 
d 3 - b " "b - b" tPI^Ogttlcii'l o fc (B 2 0 ) 0 
(x i i i ) t MftH«/<-i? g > - j - - j - i + > 5 L 

t hiftL*/<-y 3 > "b" <h©|&£tf 

frtffctttt (*n^n "i-ch'st/'j-ch") it hM-(b 

L*'<-y 3 > "b" iffi^^tf/cftft (ZtiZ'tl "i-b" ft 

- j - b" ) £«u «:Sft^ii&atji:isiit»«tB*«SLfco 

(02 K 2 2) o " i ~ c hMcte*> 5fttf:©gtt£_h|5]5ffi 
«*aH*<BJ6&n, " j - c h" ©fclS + ftf&W:*^ 5 ft ft: lc It 
^frfc&SHigtt-C*ofc (0 2 3) o - i - b" yfcfrt 
W*©Stt*<Bi6&*u "j-b" 5ttfcfcjfc-<*tt»)»^ 
o/; (i2 4) o 

( x i v ) t h Si -ft L l£ '< - ^ 3 > - b 1 " Rtf " b 2 " 

t hfflftL«/<-5> B V "b 1" &tf "b 2" **/5H«£« 
<3-£6tf/cft& (*n*'ft x "ch-br&[F"ch-b2") 

^Lf:(M25)„ ttB + amto^Ttt, "ch-bl" 

7$t#ira«©Stt*^L. "c h-b 2" TttiSa&fljT?* 
* 5ttft*^=p±igsgtt3ft<B»&nfc (B28).a-5> 3 >' 
b 1" atf -b 2" HCk UMLioilic/^fi^^^ 

(x v) h HftH«/<-y a > - b" it HftLl/<-i; 3 > 

i o o 
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" b 2 " t 

t h M<t H «>< - » 3 > " b " £ t h £fb L «><-•:> a > u b 2 
" fctttt ( M b-b2" ) £fFS2 U fit fig & & fil R 

T^/: (027) o JfclBfp-ftt&tt " b - b " ©£#£±[3 -> A: © 
©^ " i - b" ©Sttictt&tftt^ofc (H 2 8 ) o 
( x v i ) fc hS4"tH«'<- i> a > " i " it FHkLi/<-^ 3 
> " b 1 " X (i " b 2 " <t © ilfi & -fr 
t h Mit H «/< - ! J a y " i " £ t h gHk L M'<- 3 > " b 1 

n xtt " b 2 " iia*^*5Hi-A:K:# (-en-en "i-b r stf " 

i-b2" ) fcttJMU iJtH^^tiSO'^H + fDti^liJ^ Lfc„ " 

i - b 2 " <DVLmm&ma* * &&mm~c\ " i - b 1 " 

l±t»f^C^5ig-e*o (H 2 9 ) o * tz, " i - b 1 " 
" i - b 2 " ©!fclB + «lt&tt*> " i - b" £±@3gtt 

^^U " i - b 2 " > "i-bl" © li & ^ o fc (03 0) o 

nafefli 5 . cH03Bj&g&b hiHbfttt©fEaiiRtfgteffffi 
(i) c h o£5£g£*Hi!Sft©®;£ 

t h M^bta^ (b - b x i - b&EM - b 2 ) ©££g£*ffll« 

*w-$L+htz\b, m tin. ffi % *fe k mi fttfc chorus (dgh) c 

^57; FDNA, hHvb-hLvb/N5KG4P, hHv 
i - h L v.b/N 5 KG 4 PRO' hHv i - hLvb 2/N5KG 
4 P £$iJPBS*3t S s p I (£M) TtU»rLTi[ift^(C U 7x7 

fc 0 il/^Df.-l/--> 3 >|l (Gene Pu 1 ser ; B 
i o R a d) K J: D , Mttic L fcf£31ii£^ ^ ? * -£D G 4 
4 $IflllSic#A Lfco D G 4 4 *ffl)fc£ PBStl x 1 0' /ml ©*ffl 

l 0 l 
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U £©»»tttt 0 . 8 m 1 KMfEOD N A£ 1 0 & 
L < tt 5 0 # g £1)nA. s 1, 5 0 0 V, 2 5 /iFOflgiCT^ 
A> X £ # * fz o 

^i®«cT i o a Room am RBQft N t >- * $ y > c 

G I BCO) (BIT, HT) *m«CHO-S-SFilII*« 

tmmzntimmzmmi, 2 9 6 xwm? is- v (Falcon) 

1:1 0 0HAiiSi9i:88L, co 2 

L/Co ig*P^& 8 ~ 9 NrlfflfttcHT&tJf lmg/ml ©GENE 
TICIN (GIBCO) *m*CH-0-S-SFMII*#tl 0 0* 1 
/ft ill*., 500//g/mlOGENETICI Nmm%Mlz&m 
U ftftjtfc^ ©2»A$ ftfc*BjlS£a!ft Lfco 3-4BIC-I1/ 

»&£i|ifx6®£t#ai£9J£E L I S Afc«$j£U ir[#g£»® 

( 2 ) t h9Mbft#o;*:ftfftS! 

o izMih Ltz t hWittKft ("b-b\ " i - b " £ 
tf " i - b 2 " ) 313! DG 4 4 fflKft* 2 L d - 7 - ^ h (CONI 
NG) 5 0 0 m 1 /** bJMD C H 0 - S - S FMlUgJfc + T 

%.Bi%mW:, ****lHlJRLT*f#ttCHO-S - S FMIIgift* 

0. 22^mfcL<(iO. 4 5/zm(D7^^-T?^IL/; 0 :tl 

-t»* Protein A77 -f-f-f — # 5 A (Poros) *«« LfcConSep 
LC100->XxA ($ ij* 7 ) CTiiMSULfco 
(3) EL I S A 1^ J:liK^Iit©IJS 
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VifcWk&fflfe<DtzibiDEL I S A7 \s- h £!k<DJ: o lzLxm$H 
Ltz 0 EL I SAffl9 65tyi/- h (Maxisorp, NUNC) C 
BT'l n g/m 1 <Dm&izm§& Ltz^XVl t H gGr £tft(BioSo 
urce) 1 0 0 u 1 THIS ft L > 2 0 0 n 1 (D D B T? 7 o y * y ? <D 

1 ^Blliact'f >*^-HR BfiSfe^S, D B T 1 0 0 0 
felz%iffiltz7 ') 7 * X? 7 ? - -fcf * t h I g G r ft 
ft(BioSource) 1 0 0 ^ 1<^*dx./c 0 1 Fe8MS »c T -f > * a < - 
hUB-egfe^Ot^ 1 0 0 jt/ 1 JD>L. 4 0 5/6 5 5 

n m-?©?&;)fcjg£ mi crop late reader(B i o R a d ) H'Mfe L tz 
o * K£ LT I gG4/c (The Binding Site) 

( 4 ) famm&te<Dm& 

in.m&&fflj£<Diz#><D C e 1 1 EL I SAyb-^li, ft© 
J: 9 *C LTiS Ltz 0 mi&& t hMJglfflJfe J 8 2 (ATCC H 
TB-1) £fflWc 0 ffllgift&ffl 9 6 ft 7° b - He 1 x 1 0 6 H© 
J 8 2 ffiia^fll^i&^^fo Ctl^COH> + ^-^-71 B ^ 
IL (10 %<D*f&9l]hLti! (GlBCO)^ttRPMI164fl 

±§tt) , ittzo tsmmzmx, p b st#5t^ 2 mat 

Lfco PFA/PB S £&ft{C 10 0^1 Jo*.. 7K±T- 1 0 fl-ffl 
PFA/PBS^|t, 3 0 0 /! l©PBS-e^^^2@aM 

htiz, D B CT 1 0 u g/m 1 «k «9 £Jt 2 T'SK^f? L T 1 0 0 
# 1 Z&'Klzfmx.tzo IlKT2^|g|>f >+ a ^- h LRBtft^ 
DBTrl 0 0 0 »l:*RLfc7;l/*ij7t777 

1 0 3 
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¥$L t b I g G r ftft(BioSource) 1 0 0 u 1 &1}UZ-tz 0 Ifict 
lMO + ^-HRBl?ilfe#0©^, 1 0 0 # 1 

fox., ftfc 4 0 5 / 6 5 5 n mT0!&ftj££MicropIate Reader (B 
io-Rad) Tit L tz 0 

(5) TF^fDStt (7 r * *-X a ii£|fi«£tt) ©8iJ£ 

t bm4tin.fr®? 7 ^-XaS4fifStttt, t htttt&* h 
nV^y^Xf Thromborel S(Behr i ngwerke AG) Facto 
r Xa*£ffi*«tt*»*fcffl£Lfco tttfeft, 5 mg/m 1 OTh 
romborel S 1 0 # 1 1 0 # 1 ( 5 mM© C a C 1 

2 s 0. 1XOB S A^^TB S) 6 0 u 1 *Jp;U 9 8^1; 
- h^T^iST; 1 BfrMEJSS-frfco 2 0 0 /ig/ra 

C tlfc 3 . 2 4 5 //g/ml©b h7 7 ^-X ( -tr ;l/ -9- x • 5 
** 5 h U - X) S 8 2 . 5ng/ml©th7r^-VI la 

(x>if^A. **nfni OfliM, 

4 5^FI5^$tfc 0 0. 5M©EDTA^ 1 0// lini, SJfS^ 
#it£tf/Co ClUClfelRgt^ 5 0 4 1 in*. Microplate Rea 
der (Bio Rad) t> 4 0 5 / 6 5 5 n m L fc 0 

3 0 £HEJ6 3<i\ SS 4 0 5 / 6 5 5 n m © M£ £ L fc 0 

fofcmmm® 3 0 ^ra©«jta^^* 1 0 0 %®m^t u tn-e 

»fta6JC**iirX 2 2 2 2 (Chromogeni x 

> *«#*#lc*^»«PLs (o. 6mg/ml 

*f?^9^B^F, s i gma) ii : lummLmmL 
(6) tf**q&& n *-xm&mmmm <om% 
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>*"7*-5Xf->. Thromborel S(Behringwerke AG) "ftbT 
FiFactor VIIa©&£#£J&j£3-fr. Z<DW&ft(D Facto 
r XaS^PI«S#^^^l-7 r ? ? - Xi££PI#Sft£$J£ L£ 0 
^•/<£^>*.> 5 m g /m 1 ©Thromborel S 1 0 # 1 <h 8 2 . 5 n g 
/ml©thFactor VI la ( x yif j A • 'J If - ^ ) 1 
0/i 1 JC ijg M ( 5 m M © C a C 1 2 N 0. 1%©BSA£^£;T 
BS) 6 0 u 1 £*0;i> 9 6 U- h cf'-eMS'ef'to 1 B#FeS!KJC 

C*UCft#&7££ 1 0 # 1 *n^.. 5 jrff^Km £ 3 

. 24 5#g/ml©thFactor X(-te;HJ-*«5#5l» 
•J -X) £ 1 0 u 1 Jn*. N $ bi:S£T 4 5 # TH K m £ -tt / Z o ttfc 
ffitMiftffiJfcT 2 0 0 ti g/m 1 «fc «3&it 2 -e«»#f! L/c n 0. 
5 M©E DTA£ 1 0// 1 fin*., KJ6£#jt$-t*fc 0 CtlKHfeS 
5 0 // I Jni, Microplate Reader (B 
io Rad) tM 0 5 / 6 5 5 nmOlTtS^lt L fz 0 tiSf 
3 0 #RaE£3 it, SJt 4 0 5 / 6 5 5 n m © * Mfe L fz o 

£tft«in© 3 o #Rij©iR#j£^t£ i o o %©gtti Ls -£ft€' 

m&mmmmteT- X hf-A^feSlS - 2 2 2 2 (Chromogenix 

) ^^nx%^vt\,^mt, $ 'j y v >m ( 0 . 6mg/mi ^ 
+ t^^>j >^D7^ h\ sigma) t 1 : 1 r-mm lim l 

/Co 

(7) TFtiogtt (ifai«MW?gte) ©$J£ 

3fe h n y tfzfy X f- Thromborel SCBehr i ngwerke AG) K^tz 

Ct hiR (37* - /N'^t) 1 0 0 # 1 £A*U CtWC^* tig 

I 0 5 
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JglZftm Lfci>t#£ 5 0 u 1 in A., 3 7 °CT 3 ^Hftlfi Lfc. 

3 7 °C{CjPig LTfcH^fc 1 . 2 5 m g/m 1 © Thrombore 1 S£ 5 0 

turn*.. ft«KB*Mtt***: 0 commmm^hmeiung cr-a£ 

it^ L fcAmelung KC-10A (itlcxA • y- . yf JCTftl 

fc&ti 8 0 /* g/m 1 «fc & 2 T 0 . l%OBSA^tttS 
TBS (HT, BSA-TBS) KTa»**?Lfc. $J£l/cfcft 
ftftfc®«BI*m*l 0 O«0TFii|@MiU Thromborel 
SO«*<!:*HNrra*yn „ h L ft ^li {c «fc * ft # * mm L fc R 

ttThronborel S0i||ifojg|i§(yj^^^ 4 - 
ii-i: Oftf&l/co L/cThromborel S, 5 0 u 1 \t 5 0 

* l®BSA-TBS^ 3 7t!T3^|HUDflL, ¥ S6 3 7 °C 
l:»fiLT*Jl^t SM£ l o o# l An;iT»@*B8&;*tfgB 
B#P B 1£zBij5t L/c Thromborel S(i 6 . 2 5m g/m l J: V) £J£ 2 t? 
2 5 mMOC a C 1 2 x«ffft (G1BCO) CTt 

Pg#f?L/c 0 tftt(c Thromborel Slg, $ #1 tc g g i$ p B 1 £ ft ft ^ 

( 8 ) ygftcDf? ffi 

"b - b" , " i - b" fttf " i - b 2 - © t MHkia&t^T 
7ft#i|^^H±0gtt^tLT^fc (831), Fact 
or XaMllgft, Factor Xl»'*il«£tt& Aft 
«HfiiFStt{c*j^T4>x t h-SHfcttft "b-b\ - 1 - b" ft 

£>* " i - b 2 " 7ttft£H*jH±©jgtt*#LT*5*K " i 

-b 2- > -i _ b - > - b -b" ®mtzm&i)<®fr-itz (03 2 

> 3 3 R 3 4 ) o 

B I ACORE^ffll^TF^TFftftOftlftW 
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B IACOREiffl^t, fcffiftW&foOi&mmVimVrZ'fT fc 
o ffl^IP r o t e i nGSr-fr^lf-^yyiCgflftU cn^trt 
Itfco ftURi LTISSS t fcl&fcfflT F (1-2 1 9 CF 
L AC*:/^ LfcpJfcST F) (JBtTx ^IglTFti 

"£*) S*0»£fcfl8!!LfcW8STF£7*5'fr-<!:Lfc 

StiS g^ifck d i s s &t>'£i&i£g£$[ kass)^mtHL^oi$ 
ta^Slfl^LT, r k i ne t i c analysis of monoclonal antibod 
y-antigen interactions with a new biosensor based analytical 

system j (karlsson, R. et al. (1991) J. Immunol. Methods 14 
5, 229-240. L tZo 

( 1 ) -tr y V - =f- -y 7°^® Protein G©@fi -ft 
•feVt-f CM5 (B1AC0RE) ^Protein G (ZYMED) Zmftitt 

7>_y/M'.y77-HTHBS-EP MM(0. 0 1 M. 

HEPES pH7. 4, 0. 15M NaCl. 3mM 
EDTA, 0. 005% *'JVM-|> 20 ( v / v ) ) (B 
IACORE) M&itS uL/fttltZo Hr y 5 

±©*;U7K+->^f->'L'x + x'h5>©^;l/^*+-/;Ug^i 0 0 # L 
©0. 05M N-h Fo^i/3A?|-f « F (NHS) / 0. 2 
M i£$?N - x^;U- N* - ( 3 - v y ^ )VT i J 7° P fcfAO 

;u * y ^ ^ k (edc) cd -t > x ? v iz£ <o mmtttzo mzm 

10//L©5 0//g/mL Protein C^O^inL CtL 
£ 3 [eHt o T Start: L /Co Protein G(i 1 0 m g / m 1 IC tt S «k ~> 
1 0 mM h V 7. (pH7. 5) Ki&jB U 1 OmM 

h 'J $ Agffijfc (pH4. 0) i:X5 0/ig/mL(:tl?L 

1 o 7 
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ilLfc, 0 0//LC1. ( 

PH8. 5)*0?xnU iiMOJgttlSfcT'D >y * Lfc„ C 
ni:10 ^ L ® 0 ' lM/'Jy>-ig||||(p H2 , 5)&J: 
Cf 1 0 u LCD 1 0 mMdl^O^? h ts 4m%m£lT\.^ 
WMZ&cftltZo cn^#7D-Hr;Kco^TfTlK 7 2nMOt 
rSfl:ttTFttft><--:> a >"ib2"^lfl tf LO^ni 

x i o o o Rvm&t zz.t*mmitzo 

(2) mm&fcTYfc&t h NTFicD^S^ffl 

t rTFti, 7; /B£*ji -2 1 9©C«lCFLAG^f 
K*«***A:«>O*CH0»«lCT»a**T»l!L.fc. Cft£ 

2 0 * L/#T 7 2 n M©$tft7g&£ 

ft£@fflttL^ 0 m#CD^$U-ZH B S - E P *Ir«*fflHTjTo 

fco cn»c^«»«©nr» at htf»*4 o tiLzmms o * l 

U ^©^HBS-EP fcfrfcfcW*)*;?., 1 2 Of*<Dft«tt£ 
L/Co WMIfBMTIft. 1 0 k LCD 2 0 mMHH >^ * 9 \ 

tt*>\ ar»9b FTF^iiHBS-EP ««tt*ffl<,^ 2 5 0 
nM. 1 2 5 nM, 6 2. 5 nM, 3 1. 3 n M. 15. 6 nM, 
7. BUM, 3. 9 1 nMOMicWtfc, £ 7 5>*{c 
tt#«Kffl^fcHBS-EP h LTU&ftfc 

( 3 ) *i£ftffl©ii£lj&ft$#f 
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bs-ep mmm<D^ >v - ?v x ? 4 > t it, afc 

t>'ft?Iii£j££ifc k diss) O^E^^?T9 BIAC0RE^fflO»$T77° 
H-^ 3 >V7^i 7T'*5 TBIAevaluation 2. 1 j (Pharmac 

ia) zm^z, ®z.ftmv>i&mmtfi)M Vrzn^tzo M&it 

SSISlk a s s^*J6S^i:(i, -f ;U ? 7° 4 Wc (BI 

Aevaluation 2.1 Software Hand book, A1~A5) 0 ttl-e'n®7 □ 
- -fe )Ufr bgtbLfc<I/^£> g-gftft© # * r <f 7 5 * - 9 

) £ ^ 6 iZ 7F + o 

* 6 



* > 5 R b h 9 Ilia T F &LW<D ij 4 * f * ? x /< 7 ^ - ? - (n 
= 3 ) 







b-b 


i-b 


i-b2 


kdiss 

[xiO- 4 1/s] 


5. 06±0. 12 


9. 52 + 0. 22 


6. 49 + 0. 17 


6. 35+0. 15 


kass 

[xiO 5 l/Ms] 


4. 65±0. 32 


4. 15 + 0. 27 


4. 67±0. 30 


5. 44±0. 36 


KD [xiO" 9 M] 


1. 09 + 0. 09 


2. 30 + 0. 15 


1. 39+0. 13 


1. 17 + 0. 11 



flfcfll 7 . b h SHE fit T F jit & g> b h T F ^<D fcfc&omfe 



k v h y □ -y h /w y; y-r -> 3 ( r^rris^^^^^ 

W9L(Dtztt><D9 (¥±4t) tt«£E/« p.101 ) 

(C>.oT, #lttTF, #«5cT&ttTF, itjcT^tt T F ^© & 

CHOIISl;T^i$tf, tt»!Lfcfc© (shTF) fcfflUfc. s 
h T F£"£*l-£'ftfc© 3 i©«|fl (ttlrtt A : 1 0 m M T r i 
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s-HCl, pH8. 0; IffiiB: lOmM Tris-H 
C1 ' P H8 - °- 8M ; ISi^CHOniM Tr 

is-HCl, pH8. 0, 8M mm, 5mM DTT) 

Ltz 0 mm'&, - h a-bjlsu-zm ( B i o-Rad) 

(3//g/ml)Ii;y D7 hL, «*ft«Lfco DB ( 5 0 mM 
Tris-HCl, pH8. 1, 0. 15M NaCl, 1 
mM MgCla, 0. 05X(v/ v ) Tween 20, 
0. 02*(w/v) NaNs , l*(w/v) BSA) 

DB (3>hp-;U) T*&jft$tffc 0 0. 0 5% (v/v) Tw 
e e n 2 0 **fcP B ST?ft*U * •> ^- t j> 

I gGftft (DAKO) ££frDB-?K£3tffc 0 0. 0 5 % (v 
/ v) Tween 20 P B S Ttt* Lfcft, ECL Wester 

n Blotting reagent (Aroersham) Tteg U Xi7^l/A(:3 o £J> 

m 3 5IC^L^«fc-5K + > 7 MKT Fftft&tf t h W it it T F fit 
# « > "b b" "ib'M'ibD tt**ttTF, 

f->S§^DIC SD«ft5 ,M:tF 

h o x ^ >&&£40mg/kg 3 B#lfflfrttT»Rrtfc 

1 1 0 
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t hSHbtaTFtatt i - b 2 ) it & * 0. 2mg/kg© ffl fi T h a >**7 

f- >»fc©J#«£A»7 1 5 &&£tt8*ttjR6'& * x VMM 
i^KLv lfll'MR8u Stt4bS&# h o >**7 7 X* > ^fP s 1 (aPTT). 

7 ^ y >; y - y >»«(Pib) , *j&&7 ^ yj>€/7-i^( s 

PMO^g, M>b'W 7 h d > fy III *t£ft(TAT) 

%<D&m. £ 7 (CTF-r <fc -5 ic, h a >^7 5 y©^i^^Alc 

sFMC£ <k tfTAT »£<Z>±#j&<Bj& W & »@5tii!Kfl8£g 

L/Co :ni:Jt U +^ 5&«fctf t h SHbiaTFiit#te £ ic C ft b 
0 RIB £31 < nU L/Co 

^ $ tl tZ o 





mm 


sum 




mm 


(xlOVmm 3 ) 


115.5±11.8 


82.9±14.3 


100.7±12.9 


96. 1 ±13. 3 


aPTT(sec) 


20.1 ±1.1 


36. 2±13. 9 


22. 3±0. 7" 


21.8±1.3" 


cew£ioo!o 


100. 0±4. 2 


64. 8 ±20. 0 


101.0±6.6" 


98. 9±5. 7" 


sFMCigJg 
(#g/ml) 


74. 2 ±5. 5 


3517±3645 


129.9±46.8 al 


66. 5±23. 0" 


TAT^Jg 
(ng/ml) 


3. 4±0. 6 


29. 6±31. 0 


3. 8±0. 7 W 


4. 2±0. 9 



mm&5ttmmiztt? zm<DGM& : a ): P <o.oi, b): P <o.os 
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1t33. 1 • ffi T F ^ y ? a - ± JltfifovftU 
1 . t h TFO|| 

t M&I^bCTFOiiii, I t o (Ito.T. b J. Bio 

chem. 114, 691-696, 1993) \z.m\:T'ii -o tz 0 h Ffei 

£ 1 0 m M&ik ^ > if' ^ 'j y , lmM77lt7x-;Mf^x;l/7 

* - ;K 1 mM-HV7 , ot , ;l/7;^n7tX7 I - US J; 0 . 

0 2 2Mb* M * A££fr M x«»£JIfc£8[ (TBS, pH 
7.5) + S>*-rX*, ttJR*J*7-fe h >T?K»U ft bft 

fcftffi»5fc£2% Triton X - 1 0 0 f±IE«ff« \Z 

£©±»^S> Concanavalin A-Sepharose 4B# 5 A (Pharmacia) 

* J: tfttTF Stffcs epharose 4 B*5 A(P 
harmacia) ^lUT77^f^?D7^'77^-^^ ft 
«TF£Sfc 0 Cft^H^^ii^(PM-io, Amicon) T*ttU 

»llD D Dt0TFtItt N flOj^TFty *D-*;l,ffi# (Am 
erican Diagnostica) <fc # »J tu-j-frfoft (American Diagnosti 
ca) ^Ji^tfcSandwi ch EL I SAT. fijUiSITF* 

* ^H$S^o D o©|ife^(i N 4-20 «»fif43E# ij 7 ^ ij ; K 
y**ffl^TS D S - P A G E UfcfeO*fiftfet*C4T«Bl 

/Co 

»«b hTF (#>7 0 ju g/ml) £^£4©F r e u n dO|i 
7 v > h (D i f co) ig^i, 5 ills © B alb/ c 
ttv^x (0*f t -;^'jA'-) TFHtl 0 

^g/7^i^5^i:^ L/:o 12> i 8SO'2 5 B(C(iF 
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r e u n d©^47 ¥ a /< > h £ L T F * 5 n g / -7 V X 
£ tt£ «fc 9 K&TKiianfcg U ^**ftg£ LT3 2BICPBST 

*&fcfi© 3 HtC 4 EG?* U iiJia^T 

1 / 5 © v>} ^ p - ijffiJISft P 3 U 1 H'Jxfi/^'J n - 

fr&zm^xm&ts&tzo m&MJ&z 1 o %o ->^ffjto^^^t;R 

PMI-1 6 4 Oi£*fe (HTRPMI -^ftit^) (Life tech or 
iental) KffiSi 9 B^^U- He 1 EO^OXICo^ 4 0 0 
(& 4 0 0 88 Lfco 1. 2, 3, 5BglcM 

Ofl^HAT (^B*$!ll) J; tfcondimed HI (Boehr i nger Man 
nheim GmbH) ^tt;R PM I -^i (KTHAT -fiit^) IC 

Tie©* ? y >/&T-:ift tfc'W r y k — v 2 m©psn 

* ft r> d £ "C * d - > ft L fz o 
PS^#IR(i> 9 6 "Kzf \y- h 2 ^(c-^ab/c *) 0 . 8 4@©3fflll&£ 
ti8L/Co ^iia?)#-3D^-T*6: £a<MT'£fc5t{Co 
l^T. TfSK* I fz T F££gtt £ T F 4>*D«tt © zl'J£ £ ft ^ * o 
->£:!iF!L/Co ibtlt^o-XiHAT-^i^bRPM I - 
^Hb^Sllft U fflftfc J: S$fc#j££t&©ffiT#Mt* c £ £?tf8 L fc 

ut, nsi8^*f?*ff ^i^^-wk^fto/co &±© 

^fFi-cfc^s TF/7 7 H-VI Ial^i7 7 ^-Xi«) 
< afctft 6 8 ( A T R - 2 , 3, 4, 5, 7RO'8 

) S'W 7 V F-?W??gfc, 

3. &7k©ft8l!*i .fc^StftOffiS! 

«£Lfc'W:/y K-"7©lfi7K©ftSS!»i#ffita£oTlTofco li- 
ft 5. in vitroT&ft Lfc'W 7 V K-vl 0 6 *b4>t 
a6MM£ 2 Elllltert LTfcl^ B a 1 b / c 9 x 
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t>^7K^lH!iK Ltz 0 

^7K^b©5tft©«^(i N Protein A77 5 A (B**f-f.>) £|g 
*Lfc ConSepLC100>>Xx A(Millipore) ilntffifc, 
4. Cell-ELISA 

2 (Fair D. S. . J.Biol. Chem. , 262, 11692-11698, 1987) £AT 
CCi ^AU RPMI 3 7°C\ 5%CO a , 10 0 

Cell-ELISAffi^-Mi, 96^^-M; J8 2|| 

as* i o 5 fl/3*©»£T*Mu ±ie&#ti b«*& n 
*^T'j (pbs> -?2[e]«u 1x^9* 

;UA7;Uxt k*K (PFA) **At*»ti? l o#f*B 
itims^iaotftlSLfco PFA^IiL, PBST 
UBSAfcJ;[>'0, 0 2 X7W h y * A££frT r 
i sWi (Blocking^ fr$) £flD;tT\ n * T 4 °C L 

/Co 

C el 1 - EL I S AttKTOJi^teff ,fc 0 Jttfct^ ±ig© 
<t -5 tftfi L/:^ U- h*e>Blocking«ar«*l**U ftTFftft 

JC£tf/c 0 0 . 0 5% Tween20 P B S Tf*»ft x 7 

^'i^^T^^LmsTni gG (h + l) 

(Zymed) * 1 tffflEfc 3 tf, &#|£ N i lf/a i© p _ - h D 7 £ - 
HX7l " F1 ^ 'J * A (Sigma) ^^^pLT 1 ttfflftic: 4 0 5 
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50//l©5mMCaCl 2 «fc 0 . 1 % V : s ll!Lt% 7 fr? i y 
h U X ill Si £31 ft (TBS:pH7. 6 ) C 1 0 w 1 O t 

r-0Sfl8&* r- o y 7=f- >mm (5mg/ml) (Throroborel S)( 

Boehring) t I 0//KD7 7 ^-VI I a (82. 5 ng/ml 
) (Amer i can Diagnost i ca) ZffilB L s 1ST 1 B$fyjgJt> $ it £ C 
iTTF/Factor Vila 1 0 u 1 ©j^^g 

(cf&fRLfci/tT F I < ti'Wy >J F-7Ml?lfcj:^ 

1 0 u 1 ©Factor X&& ( 3 . 2 4 5 // g/ml) (Celsus Laborato 
rise) £8sflaLT4 5# Pal £fC£-t^0. 5M EDTA^l 0 // 

1 fclBtZ Z. tT*B.Jfo*±#>tZo :ii:2mM S - 2 2 2 2 

(Ig-'fb^.S) £ 5 0 u 1 gSft] U 3 0 #IB1© 4 0 5 nmicfctf S 
tTfeSil^^TTF© Factor Xag£*gte£ Lfco d©#&T* 
tes TF/Factor Vila ^£ft£Factor X t © £ PI* t £ ViW © 

rUI5©IESt h- M (a - $; *) C © 1 0 0// 1 

iCjg^Kl^f? IfcftT Ftn]ft^$ 5 0 // I*g«LT3 7 °CT 3 # 

-frfcSU 5 0 // 1 © t Mlfeffl** M>t^5Xf 
(1. 2 5mg/ml) fcg&fcjU £ * T© ^RB^jfllKK 

II 1$ H fi'J £ S II (CR-A: Amelung)-effiiJ£ Ltz 0 
7 . ft#©7 V * >f :/©&£ 

'W^J F-7®8tJ:»t L < li ico^T, t ^ x * 

y ? p j- - jUfcfcr 4 V 9 4 My 7* 7 h (AmershamttH!) ^ 
TVi#.<DT4 V * >f ^*IIB U i^m^TlC/TL^o 

§ 8 

taTF^E 7)n -*^fi;fl:©-f 1* J 7 V y 7 4 V 9 A -f 
A T R - 2 I g G 1 , k 
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ATR- 3 IgQl, k 

A T R - 4 I g G 1 , k 

ATR- 5 I g G 1 , k 

ATR-7 I g G 2 a , k 

A T R - 8 I g g 2 a , k 

#%fflJ 2 . fqmw. b h T F (DfeMfi? 

*t®mt h T F ( s h T F ) ttUT<D£?lzft®ltz 0 

t h T F ©il^i (22OS@0 7 ;y|) HT^FLAG^ 

) i:SAU CHOiBK»ALfc, t h T F o c D N A E9J U Ja 
mes H. Morrissey^Olg^ (Cell(1987) 50, 129-135) ^|; L 

5 1 fc^Lfc. G 4 1 8 ic J; ^) ^ -fe U ^ > 3 > 



SiCHO-S-SFMH (GIBCO) T§ 
»U shTF^^M^L l^ft©4 OmMMJ^ig 
(PH8. 5) T2f* { c« U 2 0 m MMJxi M f 
* (PH8. 5) Tf^ffftLfc Q-Sepharose Fast Flow* y A (1 
OOmL, Pharmacia Bi o tech) ^ SSJp U 0. 1M NaCI^ 
trn«fftt?ft»tl % NaClOif^o. 3M£U shTF£ 
*5A***tfJLfc. ibtlfcs hTFB»fc*i«2. 5 Mitt 
SJ^iC«7>^*A£*n^ ftAftfi; ( 1 0, 0 0 0 r pm 
, 2 0£) fc±e)**«ajt*fl:«**A:. ±7if£Butyl T0Y0PEAR 
L (30mL, TOSOH) K*JdU 2. 5M0il7^^ 
A££fr5 OmMb (pH6. 8) T?ft#l/ Co 5 
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OmMhU*£K«®« (PH6. 8) 7 > * - A &g 

£2. 5 M*>& 0 M*T?*l*fl<MCT«\ shTF^ilil^/;o s 
h T F Hc&ti f- * B#£Centri-Prep 10 (7;3» ti«L 
/Co 15 0mM NaC l*tt2 0mMhUil88g«ffi (pH 
7. 0) T'¥IltU:TSKge 1 G 3 0 0 OSWGA^ (2 
1. 5 x 6 0 0 mm. T O S 0 H ) Id mm®. £ &Jta L . shTF© 
f-^lI^^lEliRL7to ^ *i £ 0 . 2 2 //m©y 
-TigigM® U "BI^MthTF (shTF) iU; 0 E*4©i»ft 

1 2 8 0 n m©*;Hftjfc&»[* £ = 40, 1 3 0 , 4 3 , 

2 1 0 t LT, ^^©M^Ilfi Lfco 
Ey]&7 'J - t 4- 7. h 

E?iJ^©< 2 2 3 >KK« Lfcrt£fctfc©iI9T?**o 

@e?ij#^- : 1 : y5^7-MHC-Gl 

S£ J'J # : 2 :y^7-MHC-G2 a 

I2?|J## : 3 : y7-f7-MKC 

IS?|J## : 4 : Ml 3^7^7-M4 

@e^'J#^-: 5 :M1 

@£?'l#^ : 6 : ia- T F v $ X * 7 * d - -f/l/ftft A T R - 2 ©H 

iB?iJ#-t : 7 : fi-TF7^X*y ?d-^;H[#ATR-3 0H 

Se^"J#-^ : 8 :S-TF7')Xt^D-t;HJ[ftATR-4 0H 

K^iJS-v : 9 :Jt-TF7«7X*/^o-^yHji:ftATR-5 0H 
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I£?|J#^ : 1 0 :ft-TFv*X*./ * n-^UffiftAT R - 7 CD 

£Se*ij 

E?iJ#^: 1 1 :la-TF7^t^D-7-;l/K#ATR-8© 

l« v&«©7 5 y $?ie?ij&o^ti& a - k-t-s 

BfllM : 1 3 :K-TF7n^ ^-t/^ATR- 3 © 
ie^>J#-t : 1 4 : U-TF^ry $ & — i~ J^iflfo A T R - 4 © 

L«iv«g«©7 ^ y »Ewatf*n*3 - vtz 

mn**: 1 5 :a-TF7^*^n-7-*Jt#ATR-50 
1 6 :ft-TF7^t^D-t;Hji;ftATR-7© 

Lii VM©7 $ y KE?»J&tf**l£ ^ - KtS 
E?iJ#^ : 1 8 : 7 - c h 5 HS 
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@£?|J#^ : 1 9 :^7-f7-ch5HA 
E : 2 0 :^^7-ch5LS 

ge^lJS-t : 2 1 :y^7-ch5LA 

Be^lJ#"t : 2 2 : C D 7 ^ f ^ >/y^7-h R 5 H v 1 

S 

ie^J#-^: 2 3 : C D R /5 7 ^ f H 7 - h R 5 H v 2 

8 

E?i] #"t : 2 4 : CDR/77-ffO/7'7'f7-hR5Hv4 
S 

: 2 5 : CDR/77^fO/7*^7-hR5Hv3 
A 

2 6 : C D R /5 7 -( f 0^^? 'f 7-h R 5 H v 5 
A 

E3HJ # ^ : 2 7 r^^-Yv-hRSHvPrS 
E?lJ#-t : 28 : 7"7 -f 7- h R 5 H v P r A 
le^iJS-t : 2 9 : t h fflft H « V - 5? a > " a " ©7^7® 

E?U#^ : 3 0 : t htHtHMV it a > " a " ©7 ; 71 
E*J 

E3&J # : 3 1 : FRi/+77'J>r7 p 7'f7-F3RFFS 

E7U # : 3 2 : FR->t77'J>/y 7 -f7-F3RFBS 

E JiJ # -f : 3 3 : F R •> t 7 'J >/^7 ^ 7- F 3 R F F A 

E?'J # : 3 4 : F R •> t 7 7 'J > /y?^ 7-F 3 R F B A 

E?'J#-t : 3 5 : F R •> t y 7 'J 7 -f 7- F 3 NM F S 

ie^JS-^-: 3 6 : FR y t 7 7 'J ^^^7-f7-F 3 NMB S 

: 3 7 : F R i' t 7 'J > ^7*7 'f 7- F 3 NMF A 

E?iJ # : 3 8 : FR->t77'Jy/7 I 7^7-F3NMBA 

1 1 9 



WO 99/51743 PCT/JP99/01768 

mnm^ 3 9 .• t MHbHis vm®,'<- v 3 > " t> * orut 

E?"J§^ : 4 0 : t h£*tH«V«ttA-s? 3 y " b " ©7^1! 

mm 

E?IJ#^ : 4 1 : t hSHfcH*V*tt'<- 5? 3 y " c " 07Ui 
IE?iJ#-§- : 4 2 : t HjtH«V««A'-y 3 > - c » ©y^g 

e*j 

E ?ij § : 4 3 : FRi/t 7 7'J ^^/^-fv-F 3 E P S 
E#l : 4 4 : F R y t 7 7 'J V^^H 7-F 3 E P A 
ffi^J*^- : 45 :7 P 7'Cv-F3PrS 
E^IM : 4 6 : 7 ^ 4 ■? - F 3 P r A 

mnm^ ■. 47 : fr-> + 7 7ij>^7"7^-f3vhs 

E?lJ #"t : 4 8 : FR^t y7 ij V/y^-fv-F 3 V HA 
E#J#-5§- : 4 9 : t h fflft H £ V ^ 3 y " d " 07 ; y ^ 

E?iJ #-f : 5 0 : tHftH|V««A-S? 8 > " d " 07;7| 

e*j 

E : 5 1 : t hSftH«VS«A'-y g > - e " <D7i J& 

E^JS-t : 5 2 : t HftH«V««/<- 5> 3 > " e " ©7 $ J M 

mm 

E^JS-t : 5 3 : F R v + - y 7 U > ^'7^ ^ v- F 3 S S S 
E ?IJ # -f : 5 4 : FR^+77'J>7'7'7'f7-F3 SSA 
Eyi]§-f : 55 : F R H 7 7 'J 7- F 3 C D S 

EJIJ#^ : 5 6 : F R ■> t 7 7 'J >777-f 7 - F 3 CDA 
E?i]#-if : 5 7 : h h SHt H fit V - i? B y " f - © 7 y ^ 
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e*j 

E?l|#*t : 5 9 : fc h SHbH* V - v> a > " g " ®7U| 

iS?iJ #-t : 6 1 : FRyt77'J>/y^7-F3ADS 
ie^J#^: 6 2 : FR'>t»7'J >/^5'fT-FS ADA 
afi^iJ#^ : 6 3 : t |> 1Mb H II V - V 3 y " h" 07Ul! 

E^ijat/^n* 3 - K-raESBeyij 

BE?'J#^ : 6 4 : t h 1Mb H « Vfc«'<- v> a > "h" ©7 ^ y* M 
EJIJ 

ge^J#^-: 6 5 :FR->+«y7'J>^*^5-<v-F3MMS 

I2?ij#-f : 6 6 : F R > * y 7 U > V 7° ? 4 v — F 3 MMA 

I2?iJ#-f: 6 7 : FRyf 7 7'J >7^^7-F 3 BMS 

Se?iJ#-t : 6 8 : F R y t 7 7 'J >/'7 , 7'f 7-F 3 BMA 

ie^iJS^- : 6 9 : t h M it H II V <fi«/< - ^ 3 > " i " ©7;;St 

BMtf : 7 0 : b hSMbHlj(Vfg®'<- a > " i " <07 i J Wi 
EW 

SE?|J#^- : 7 1 : t M!fbH®V<S8'<- y 3 > " j " OT;7S 

seyij&tf-€-ft£ 3 - K-a-s&SE^j 
: 7 2 : t MHtHH v*i$/<- y 3 > - j - 07 ? ;t 

E^JS-f- : 7 3 : FR 5/ t 7 7 'J >/77-f 7-F 2 MP S 
E?lJ#-t : 7 4 : F R > t -y 7 ij V/y^ 7-F 2 MP A 

1 2 l 
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EMM : 7 5 : t h Mft H $M V - y 3 > " b 1 " ©7 > y 

REMRtf*ft£:3- KtSifigEM 
EMM : 7 6 : t h Sffc H R V - y g > - b 1 " ©7 * y 

rem 

EMM : 7 7 : t h Sift H R V y 3 > ." d 1 " © 7 * / 

EMM : 7 8 : t h mit H II V - 'J g > - d ] - 07U 

rem 

EMM : 7 9 :FRyt77'J^y7^- F2 VHS 
EMM : 8 0 : FRy+.y7'J> ^ f ^ 4 7 -F2VHA 
EMM : 8 1 : t HftH«V«*/<--; a> " b 3 " <D~7xJ 

REM&tf*n&=i - Ktsiisfijij 

EMM : 8 2 : h MftH«V|«/<-y g > " b 3 " © 7 ^ y 

rem 

EMM : 8 3 : t hIftH«V*i/<- 5> 3 > " d 3 " © 7 $ y 
EMM : 8 4 : t h fflft H R V ««/< - ^ 3 > "d 3 " ©7 W 

REM 

EMM : 8 5 : F R •> t ? 7 'J >^X^ - L v j S 

EMM : 8 6 :FRyt^iJ>HM-h5Lv4S 
EMM : 8 7 : F R •> + y 7 >J > ^ < ^ ^ _ h 5 L y 2 A 

EMM :88:FRyf 7 7>J>^^-h5Lv3A 
EMM : 8 9 : F R y t 7 7 -j >^^7- h 5 L v 5 A 

EMM :91:7-^7-h5LvA 

EMM : 9 2 : fc h Sfc L « VRRX- * ■ > "a" ©75 yR 
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K?iJ#^ : 9 3 



E3&J#^ : 9 4 : 

E?'J#^ : 9 5 : 

: 9 6 : 

EM #"9 : 9 7 : 

EMS"^ : 9 8 : 

: 9 9 : 

E?lJ#f : 1 0 0 

E?|J## : 1 0 1 

E^IJS-t : 1 0 2 

em*^ : 1 0 3 

E?iJ#4f- : 1 0 4 

ffi?l)Sf : 1 0 5 

le^iJS^- : 1 0 6 

E?IJ#-^ : 1 0 7 

EW#* : 1 0 8 

E?l|ff : 1 0 9 

ie^ij#-v : 1 1 0 



PCT/JP99/01768 

t hSMfcL*V«tt'<- y 3 y " a " ©7 ^ y m 

mm 

FRi/fy7'J>r/5^7-F3 SS 
FRy + ^7'J>/^7^7-F3 SA 
F R •> t -y 7 'J >?7y4^-F2RS 
FR^ + v 7'J y 7~f y 4 v— F 3 R A 

t hsutL!jivfi$A- 3 > "b" ©7 $ j m 
em 

: t h SHL Li Vfg«/<- i? a > " c " ©7 5 ^ 
»EJiJS^*tl*3 - K-TSttSEM 

: t b Mil L flt V - y 3 > " c " ©7iy 

$EM 

FR->fy7^^y^7-F2 SS 
F R «> + y 7 'J ^75^7-F2 SA 
F R •> + 7 7 'J >^7°5-<^-F 2 XS 
FR->t >y 7 'J >?'7*7f-7-F 2 XA 
t h Mlk L a V - 3 > " b 1 " <D7 i 

t h Mtt L & V ffl(tt/< - y 3 > " b 1 " © 7 $ 

y &em 

t h !£Ht L V ®«/< - y 3 y " b 2 " © 7 ~ 
t hSMfcLtt V£8'<- y 3 > " b 2 " ©7 ~ 

y b$e?ij 

t hi^HiV®«iA-i? 3 v© F R 1 ©7 
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B£?iJ#^ : 1 1 1 : h hSHtH«V£«/<-i? g > "a" - " j" 

ie?iJ#^ : 1 1 2 : h MlkHiVWA-.^ > "b 1 " " 

d 1 " ORF 207 W ^Bfi^iJ 
ffi#J#^ : 1 1 3 : t hSfl:H*V«tt/<- y g > « b 3" £tf " 

d 3 " ORF2C7W KRfij 
: 1 1 4 : tHftH8Vg«A-i? 3 > " a " © F R 3 

le^lJS-t : 1 1 5 : t MjkH-«V««/<- S? 3 > " b " , " b 1 

~BlTJ " b 3 " 0FR 3 ©7 ; y KEfll 
Se^iJ#^ : 1 1 6 : t hSUfcH* Vffi«/<- y 3 > - c " OF R 3 

07;; 

SS?iJ#-5f : 1 1 7 : t H<tHiV®|(/>'-i? a > " d" , "d 1 

" SO' " d 3 " © F R 3 © 7 S 7 Ift£?lj 
IB?iJ#^ : 1 1 8 : fc HftH«V««/<-i; a > " e " 0FR3 

S2?lJ#-f : 1 1 9 : t hat^H«V«*/<- 9 > " f " © F R3 

©7=y$?ie?ij 

BBJlJ#-t : 1 2 0 : t hffl{kH*Vffi«/<-s; 3 > " g - ©FR3 

mn^^ : 1 2 1 : t HBUfcH«V«*/<-$; a > "h" ©FR 3 

I£?'J#^ : 1 2 2 : fc hSfl;H«V«*/<- y a > - i - ©F R 3 

©7 ^ y 

E*l#* : 1 2 3 : h h Mit H II V «*/<- V 3 > "j" © F R 3 

©7 ^ y i?Be^j 
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EWtf : 1 2 4 : t h SUfc H ft V - V a ><DFR 4 <DT 

^ y 

@e?'J#^- : 1 2 5 : t h aft L * V S> a > <D F R 1 ©7 

s j wtmm 

ge^"J#^ : 1 2 6 : t h Mil L 11 V fc«/< - v> a > "a" , "b" 

a. - c " © f r 2 © 7 ^ j m K^iJ 

g£?ij#^ : 1 2 7 : t MftLiV^^^'-^ a V "bl" OFR 

207;; mmn 

Se?iJ#^ : 1 2 8 : fc h Mit L fig V - V s > " b 2 " CFR 

2 ©7 ^ y KffiTlJ 
@2?iJ#-t : 1 2 9 : t h W. it L II V fig % /< - v> 3 > " a " © F R 3 

cot i j mmm 

EJIJS-t : 1 3 0 : t hiNbL«V£#/<- v a > " b " , " b 1 

" . & "b2" OFR 3 07 U $?g£?ij 
E7U#-f- : 1 3 1 : t MIUiVi^/<- V 3 y " c " © F R 3 

(D7 i y mmn 

ee^'JS-^ : 1 3 2 : t H^LiVili/<- 3 > F R 4 © 7 $ 

y ^se^ij 

E?lJ#-t : 1 3 3 : t h Mit H ft V fat&&'< - V a > C D R 1 ©7 
@fi^i#-t : 1 3 4 : t h S! it H ft V fa®£'< - V a V© C D R 2 © 

7 a y s?ie^ij 

ETUM : 1 3 5 : t h Mil H II V flllgt£'< - 5? 3 >© C D R 3 © 

7 ^ y g£ie?ij 

: 1 3 6 : t h MilL &V fat&£'< - if a > © C D R 1 © 

7^y®ie?ij 

E5»J#^ : 1 3 7 : t h if it L ft V ffi*£/< - ^ 3 >©CDR2© 
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S£?'J#^ : 1 3 8 : t \ £ it L Ijg V ®®£ /< - » 3 >©CDR 3© 

T S y $?BB?iJ 

oumvmmoT i y 

mm $ *ir : 1 4 0 : tt-TFT^X^y ^ □ - ;Ujfcft A T R - 3 

oh«vs«©7 s y mmn 

mnm^r : 1 4 1 :fi-TF7^ty? O-t^ATR- 4 

© h m v 7 $ y ^se^ij 

lE^J#-§- : 1 4 2 :ft-TFT-7X^;^ p - * ^trttt A T R - 5 

© his vmmor i y $@6?iJ 

Se?»]#^ : 1 4 3 :la-TF7^t; ^-t^ATR- 7 

©h«i v<g#©7 $ y »e?j 

@e^ij#^ : 1 4 4 :t-TF7-)Xty^ o-f^ftATR- 8 

0Hav««o7 5 y 

Se?lJ#"t : 1 4 5 : ft - T F ^? V Z * J t D-t^ATR - 2 

© LIS Vft«©7 $ y ^ffi^ij 
ie?iJ#f : 146 :ft-TF7H;x^^ D^;^ATR- 3 

© LIS VI107 ^ y S£gg?ij 

E?IJ#^ : 1 4 7 :5i-TF?nt;j p - * 7Hft# A T R - 4 

© lis v®«©7 $ y Mge^ij 

: 1 4 8 :la-TF-7*X*y * D - * A T R - 5 

: 1 4 9 : tit-TF v^X^e y ^-t^ATR- 7 
© LIS V^lJi©7 ^ y &£?1J 
«J#^ : 1 5 0 : ft-TF7^«^ B -tAtt#ATR- 8 

©L«V««07 $ y BiSSE^J 
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E?iJ#-f : 1 5 1 : nJ^St h T F07 ; J 8? E ?IJ R * ft £ n - 

@e^J#-t : 1 5 2 : nfjgM t g?E?lJ 
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1. t MftttH? (TF) IcJftSvn^^n-t^© 
t'- (H) (V) t htt#HI?« (C) 





« 


f^T, fitf I£ H 






( i ) 


■■^ : 1 


3 


9 © 7 $ J ^se^ij 


( A T R - 


2 ) . 


( 2 ) is?ijh 


: 1 


4 


o © 7 s j m @e ?ij 


( A T R - 


3 ) , 


( 3 ) ie?u# 


^ : 1 


4 


i<D7 i j mm 


( A T R - 


4 ) \ 


( 4 ) se?ij# 


■f : 1 


4 


2 ©7 $ J g£@g?ij 


( A T R - 


5 ) . 


( 5 ) 


^ : 1 


4 


3 ©7 $ y ®@e?ij 


( A T R - 


7 ) , 


( 6 ) ie?ij# 


^ : 1 


4 


4 © 7 5 J 


( A T R - 


8 ) , 


© t, > -f tl © 7 







2 . h<iEh« v««# % i 4 2 ©7 ^ y ^ie?ij^^-ra 
> i i;feio + ^7Hi 0 

3. KfEH«C0«*< N Crl, Cr2, C r 3 X « c r 4 

l xti 2 Kfe«g©*y 5Hlo 

* LTfifflBHM Cffi*#C r 4f^S|$5 1~3 ©u-fti^ l if 

5. t h T F xt y * a -*;l/ffift© y << V (L) 

iV ^^> t l>tt#L«Cfi*i^^^4 + >5L«-e*o 

( 1 ) B2?IJ#*f- : 1 4 5 ©7 * / &Eyrj ( A T R - 2 ) 

( 2 ) : l 4 6 (D 7 * y M?iJ ( A T R - 3 ) 

( 3 ) SB^iJS^ : 1 4 7 (D 7 i J &g£?)J (A TR - 4 ) N 

( 4 ) B£?ij#-t : 1 4 8 © 7 5 y (ATR-5) 

( 5 ) ffi! : 1 4 9 ©7 ^ y ( A T R - 7 ) 
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( 6 ) mnm^ : isootu mm (atr-8) . 

6. MieL^ vm®i)<mm&^r i 4 8 <ot i jw&nz^tz 

7 . nine Lin cm^'c a«c« h#e sx«6 

8 . ffifELtt V^«*<E?IJ#-^ : 1 HOTU &1S?iJ£W U 
* LTMELIBCf!S«*<C « ?*<5IE«3I 5 ~ 7 ©l^fn^ 1 £lc 

+ y 5 Lie 

9 . ft #11 1 - 4 OUftl^ 1 lite IB 7 Hll&tfiit*^ 
5 ~ 8 ©Oftl^ l^£iE«©*;<7L«££A/1?Jifc** t FTF 

1 0 . 4 {cfB^© + ^ y HmRVm 8 ic IB 5 

11. t l>TFi:»t57nt;}' D-^-;Hlt{*:©H«V«|« 
*BtSteft£{S# (CDR) t MfcfcHttV««7 U- A 9 - ? 

(FR) ££A,-«£t MMbHH Vfl^tCfc^Ts MIBCD 

H - C D R 1 : Asp Tyr Tyr Met His (@B?iJ#f- : 1 3 3 ) 

H - C D R 2 : Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr 

Asp Pro Lys Phe Gin Gly : 1 3 4 ) 

H - C D R 3 : Asp Ser Gly Tyr Ala Met Asp Tyr (E?IJ#^ : 

13 5) 

*tti, t HMfcH«V«* 0 

12. KffB F Ri^OT $ /®E?iJ : 

H - F R 1 : Gin Val Gin Leu Leu Glu Ser Gly Ala Val. Leu 
Ala Arg Pro Gly Thr Ser Val Lys He Ser Cys 
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Lys Ala Ser Gly Phe Asn He Lys (i£?iJ§-5§- : 1 
10) 

H - F R 2 : ft©Se?iJ ( 1 ) ~ ( 3 ) ®U-?tlfr : 
( 1 ) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
Gly : 1 1 1 ) 

(2) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
Gly (I£?iJ#^ : 1 1 2 ) 

( 3 ) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
Gly (@e?ij#^§- : 1 1 3 ) 

H - F R 3 : ( 1 ) ~ ( l 0 ) <ZH^ ftfr : 

( 1 ) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala 
Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala 
Val Tyr Tyr Cys Ala Arg (EfllS-f : 1 1 4) 

( 2 ) Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala 
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 
He Tyr Tyr Cys Ala Arg (EJiJ#-§- : 1 1 5 ) 

( 3 ) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe 
Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala 
Val Tyr Tyr Cys Ala Arg (@£?ij#4§- : 1 1 6 ) 

( 4 ) Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala 
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala 
Val Tyr Phe Cys Ala Arg (igyij#^- : 1 l 7) 

(5) Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala 
Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala 
Val Tyr Phe Cys Ala Arg (E?l]#^ : 1 I 8 ) 

(6) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala 
Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala 
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Val Tyr Tyr Cys Ala Arg (E?iJ#-5f : 1 1 9 ) 
( 7 ) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala 
Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala 
Val Tyr Ser Cys Ala Arg (E^JS-f- : 1 2 0 ) 
( 8 ) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala 
Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala 
He Tyr Phe Cys Ala Arg (g£?ij#-f : 1 2 1 ) 
( 9 ) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val 
Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 
Val Tyr Tyr Cys Ala Arg (@2?iJ#-$f : 1 2 2 ) 
( 1 0 ) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr 
Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp 
Thr Ala Val Tyr Tyr Cys Ala Arg (ffiyi]#^ : 1 2 3 
) 

F R 4 : Trp Cly Gin Gly Thr Leu Val Thr Val Ser Ser Ala 
Ser (ie^ij## : 1 2 4 ) 
b r-IHtHil V£gi§!u 
1 3 . S£?i]#-*f : 3 0 (/<- i? 3 y a ) . g£?ij#^ : 4 0 O'- . 
V a y b ) > I2?«^- : 4 2 (/<- : J 3 y c ) > le^'JS^ : 5 0 ( 
V 3 y d) x @E?iJ#-t : 5 2 (/<- -J 3 y e ) , E*iJ#-5f : 5 
8 O*- ij 3 y f ) „ Be?ij#-5f : 6 O (/<- i? 3 y g) x 
: 6 4 (/<- v> a > h ) . @ejlj#-f : 7 0 (/<- 5> 3 > i ) % E?»J 
§f : 7 2 (/<- i> 3 > j ) % @fi?lj#-5f : 7 6 (/<- V 3 > b 1 ) 
* E?iJ#-§" : 7 8 (/<-y 3 >dl) , i£?iJ#^T : 8 2 O' - V 3 
> b 3 ) XttEyiJS-^ : 8 4 (/< - y 9 > d 3 ) I:^t7 ^ y 8*E 
IS* JS 1 lXlil 2 £ £ 8 © b r- S ft H fit V Gl# o 

1 4 . le^js-t : 4 0 3 > b ) ©7 s y ise^j^tt^ 

1 3 1 



WO 99/51743 PCT/JP99/01768 

»*5 1 1-1 3 (DUttlfr 1 ilfcfStfc© t MHtHtg Vfligu 

i 5 . se^ijs^- : 7 o o<- y 3 > i ) ®7;y 

. »#E 11-13 O.^ftl^ 1 5£8E«© t r-3UfcH8V£« 0 

16. t hTF ICftl" § v> / >7 D-T-^K^OLaVgS 
CDRS^t h Lljj ViiF R££/,T?j£5 h UltL^V^l: 
£^T, HUsEC D Ri< % ft CD 7 ^ J ^S£?IJ : 

L - C D R l : Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 
(K?iJ#-f : l 3 6 ) 

L - C D R 2 : Tyr Ala Thr Ser Leu Ala Asp (EyiJ#^ : 1 3 
7 ) 

L - C D R 3 : Leu Gin His Gly Glu Ser Pro Tyr Thr (SB?iJ# 
t:13 8)*tt8, h MHbLlg V®« 0 
1 7 . iufg F Ri^©7 S J : 

L - F R 1 : Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu 
Ser Ala Ser Val Gly Asp Arg Val Thr He Thr 
Cys (E?IJ## : 1 2 5 ) 
L - F R 2 : ( 1 ) ~ ( 3 ) Q^-ftlfr : 

( 1 ) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 
He Tyr (R?IJ#^ : 1 2 6 ) 

( 2 ) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu 
He Tyr (Se?iJ§-5§- : 1 2 7 ) 

( 3 ) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu 
He Tyr : 1 2 8 ) 

L - F R 3 : ft©|£?ij ( 1 ) ~ ( 3 ) ©Mfftfr : 
( 1 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (E?iJ#-f- : l 2 9) 

l 3 2 



WO 99/51 743 PCT/JP99/01 768 

( 2 ) Gly Val Pro Ser Arg Phe Ser Cly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (BE : 1 3 0 ) 
( 3 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro Glu Asp 
lie Ala Thr Tyr Tyr Cys (ir2?ij#-? : 1 3 1 ) 
L - F R 4 : Phe Gly Gly Gly Thr Lys Val Glu lie Lys (BB?iJ 
#-t : 1 3 2 ) 

»3fc5 1 6 KBM(D t MMtLfjlVfSJgu 

i 8 . mnm^ 9 3 o*- ? 3 > a > % : 9 9 

: J a > b ) , iS^J#"§- : 1 0 1 (/<- 5> 3 > c ) s Se^lJ#-^ : 1 0 
7 ( '< - V 3 y b 1 ) X « E?iJ : 10 9 (A - 3 > b 2 ) K 
7fi + T i J iE5l|*tt5> 1**9 1 6 Xtt 1 7 (Cietg© t h Mtt 
LSI Vffi# 0 

1 9 . @£?'J#^ : 9 9 ('<- V a > b ) ©7U S£@e?iJ£W-T& 

, nt*9 16-is ©i^fti^ i t nftLavs«. 

2 0 . @£?IJ#^§- : 1 0 9 (/<- i; 3 > b 2 ) iC^tT $ J 
ZlltZs »*Jg 1 6-1 8 ©^-fftfr 1 5fcK«© fc hlftLII 

V«*o 

2 i . 11-15 o^ttifr i 9»cib«© t h witnm v 
fi^ao'h h£#:HfjiiCfSii&££A,-?j£3, t h t f izm? 

© h hUbHilo 

2 2 . »*3S 1 4 (cie«g© t hI{tHiVIi (/<- y 3 > b ) 

2 3 . W«9 1 5 <cfes$© t h-MlbHil Vft« (><- y 3 > i ) 
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2 4. Mf£ b hft(*OH«IC«»*< N C r 1 , Cr2, C r 3 X 
(4 C r 4 2 1-23 ©1,^-f ft^ 1 ilicEife© t M 

2 5 . ift#£ 16-20 O^fn^ 1 EfcSfitt© t hM^LIJ V 
®8Rtfk h inu i4c JL fit C ^« * -gf X, fife S ^ t F T F l^t^itft 

2 6 . fj|*ll 1 9 b HftL«Vfi« (/<- y 3 > b) 

&tfb hK#0L«Cffitt*r^-T?j£S, t h T F (CfttSStft© 

2 7 . H$9 2 0 (CfBttcD t MMtLljj V«« (A-y 3 >b2 

2 8. ME b hiftfc© L«C«tt*< N CAXIiC/tt'SS, fit* 
JI 2 5 - 2 7 ©^ftl^ 1 EKiBfS© b MMtLSJU 

2 9 . Mr^9 2 i~2 4 <D^-?tifr i igjciattco t ha^Hiis. 

tflt^ig 2 5 - 2 8 C^fti^ 1 ^{C|2«© b hg<fbL«£&y<,T? 
fifeS, b h T F izMt 5 b hfflfttfcfco 

3 0. |»$9 2 2 {Cie«(7) b HftH« (><-•;; 3 >b) &tfS* 

*^2 6 {cie«©b nftLi(A'-^> b) ^ tA/ ^^ t 

h T F \znt h b h IHbia&o 
3 1 . It^lS 2 3 (CK«© b MMbHIi (/<- V 3 > i ) Rtfm 

*«2 6 {cte«©t hffl^Ltt >b) b 

3 2 . »«g 2 3 £fE«© t MUbH$ (/<- y 3 > i ) &tff| 
*IS2 7 fcE*©b hllUl (^-y 3 > b 2) £^A,TfiS£, 
b h T F t hgftttfl:. 
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3 3. tit * £ 1 ~ 4 ©^"f 1 r|{ciett© + y 5 Hgi£ ^ - K 
t5DNA 0 

3 4 . i&#lg 2 ~ 4 Cl»fn^ 1 9Kffitt©*> 7H|^3- K 
tSDNAo 

3 5. St#9 5 ~ 8 ©^"f tlfr 1 EKE*©** 5 L*£ 3 - K 
tSDNAo 

3 6 . !ft$5 6 ~ 8 ©^f tl^ 1 EKEtfc©* > 5 Li-&3 - K 
t^DNAo 

3 7 . »3fc5 1 1 ~ 1 5 ©^-f tl^ 1 9£E«© t MHtHIIV 
h'tSDNAo 

3 8 . 1 4 Jwifiig© t hSHkH*V«* O*- * a > b ) 

* 3 - FtSDNAo 

3 9 . iff $9 1 5 Idea© h hiUfcH«V«* ('<- 5> 3 > i ) 
£ 3 - KtSDNA, 

4 0 . g|*9 16-20 (D^ttlfr 1 9fcE«© t MUfcL&V 
1B«*3- FtiDNA, 

4 1. s&3fc919J;:E«©fch 3Mt Lgi Vffi® (><- ^ a > b ) 
£ 3 - FtSDNAo 

4 2. i$«2 0 (C§5i£©t hlUbLfcVfcfc ('<-^ 3 >b 2 
) *3-Kt4DNA, 

4 3 . !ft$£ 2 1-2 4©^-fn^l9»CK«©t h IUbH«& 
3 - KtSDNAo 

4 4 . t»*9 2 2 X« 2 4 diets© t MjbHi ('<- i? a > b 
) & 3 — h'tSDNAo 

4 5 . 23X1124 fc§2*fe© t hSHLHIg 3 > i 

) &3-K "TSDNAo 

4 6 . fit*lg 2 5-28 ©^-ftl^ 1 9fcE«© t bW.it L II £ 

1 3 5 



WO 99/51743 PCT/JP99/01768 

3 - KtSDNA, 

4 7 . flf$5 2 6 Xfi 2 8 iCietg© h \-Mitim ('<- : J a > b 
) £3- D N Ao 

4 8. I* #5 2 7 Xfi 2 8 {Cffitt© tHIUi (A-^ 3 >b 
2 ) ^3-Ft5DNAo 

4 9 . ftjRil 3 3 {Ciei&O + y - KtSDNA*^ 

5 0 . m^~% 3 4 Id IB IS © 4- y 5Hi^ 3 - K^SDNA&IS^ 

5 1 . Ift$gf 3 5(CE«cD + ^^Lil^3 - Kt5DNA^t^ 

5 2 . fjt#l| 3 6.fclB«0*y 5 L«*a- K*-* D N 

5 3 . IS^IS 3 3 {C|B«© + y 5 Hij|£ n - Kt^DNA 
II 3 5lclS«©*y5L«|*3 - K-T £ D N A t &%^T*!&Zftm 

^ ? * ~o 

5 4 . fjtJfcii 3 4 (CfE«© + ^ 7H|^3 - KtSDNA £»jfc 
if 3 6 fcia*©** 5 L**3 - Kt^DN Ai^tAT)^l»iI 

5 5. «*r|4 3 {CIB*©b hSftHi*3-Kt5DNA*§ 

5 6 . ft^ii 4 4 i:E*o't hMltHfl (A- s; 3 > b) £3 - 
Kt5DNA*^^5Hg/<^- o 

5 7 . ft $9 4 5 fcgE«© t MHfcHtfi O'- j; 3 > i ) £=, _ 

Kt5DNA^^^T'S!^5iS^^- 0 

5 8. fH*il4 6 CE«®h haftLl*a-KtSDNA*^ 
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5 9 . 1**5 4 7 (Clefs© t hSUtL$ (/< - V s a >b) £3- 

6 0 . Mf«Q 4 8 {Cfe«© k MfcHtH* ('< - a >b 2 ) *3 

6 1 . 1**5 4 3 i:ie«© t hSftHM* ^ - Kt5 D N A iff 
*54 6(ClS«Oh hIMtLiI£3-K-r&DNA<!;££A,-«6 

6 2 . 1**5 4 4 lzmm<D t hiHbHiji (A-j; a >b) * 3- 

FtSDN A <hilt*5 4 7 {Cfea© t hlI<bL« </< - 5? a y h) 
£ 3 - KlT£DNA<h££A,TJ&£f&gi^>?_ o 

6 3 . 1**5 4 5 IzmMcD t hlHkHgi (/<- : J 3 > i ) iff* 
5 4 7 Jcg5«© t MHbLIji (/<-y 3 >b) £3— KtSDNA 

6 4 . fit**! 4 5 KfetB© t HftHg ('<- ^ 3 > i ) * 3 - 
FtSDN A ilft* 5 4 8 fcfE«© t hM-ft Li (/<- * 3 > b 2 
) ^3-Ft5DNA^t^T'6i^§?g5<^-o 

6 5. 1**5 4 QJCfBSSO+^H^^-K^SDNA^^ 
l?^^^^^ * * - <k > 1**5 5 1 K8E 7Li^3- K-T 

SDNA*£/,T?JSfcS&St'<**--<>:K:J:!) JBSIElft $ tlfclSio 

6 6 . It* 5 5 0 i:Ei© + > 7Hi^3 - K-T6DNA£^ 
Tj&Slggi^ ? * - ts It* 5 5 2 lclEf$©*y ^ LM£3 - Kf* 

6 7. 1**5 5 3 izmmomm^ t * - iz & *o nti® 

6 8. 1**5 5 4 KiEttO&Si'** ^-iaOifg^^tlfc!l 

6 9. 1**5 5 5 {CIS®© t haffcH&fca- KtSDN A££ 
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A,TJ£62I5I^ 9 - i, 5 8(cfBig©t h IHt L iH £ n - 

D N A£^TJ&£^^ ?-£fc J; ?)^Rij£&$ftfc^ 

7 0 . A 5 6 fCf5»® t MHfcHU (/<- 3 > b ) £ rr - 
KtSDNA^^ATfiSSil^^-i, if* If 5 9 (C IB «5 © t 
h SHI: Lit (><- 3 >b) 43-KtiDNA4^?)J5»I 

7 1 . lit $9 5 7 JClStgcD t hSftHM (/<-i> 8 >i) £3 - 

7 2 . fft$£ 5 7 (CfEigO t bSHkHJi (/<- 'J 3 > i ).* 3- 

IHfcLI! O*-* 3 > b 2 ) D N A£^A,-ej&£&gi 

* - <h «fc ») J&HI5fc$nfc1&±, 
7 3. A*«6 1 KK«©J63i***-j;:J:e>jBJtfiSlS*lfcl!r 

7 4. »*^6 2 izmmo mm.'* ? f -iz&wwmmts ntz fa 

7 5. It* II 6 3 {-IE* 9 -lz& ftfcg 

±o 

±0 

7 7. m#£6 5 tcie«©^i^^# u mmmyjfr * 

7 8. ft*9 6 6 lclB«CD?&££Jg£U im^b + ^S 
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79. at#s 6 7 ic!E«©i&±£i&3 u m%m®ifrt>*/ 
so. 6 8 izmmomzz^m u 5 st 

8 1. 6 9 L> 8«*4&fr& t Mlt 

©M£&o 

8 2 . 7 0 izmmomztigm u »ei«^bk n^t 

8 3 . 7 1 JCfBiifccD?§±£ig* U Ri&*«Jfr b t hlHb 

8 4 . 9|«£ 7 2 fcfB«<D?£±£l£# L> ftttSttlfr £ t hHk 

8 5. »JfcE7 3 icfg!i©?&£££# U tt«l^bk h M^ft: 

8 6. If ^ IS 7 4 {ciBtt©^±^^g U t hWLit 

8 7. fit* is 7 5 tc IB © ?H ± £ i$ t£ L . t h§Hb 
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VL&zmwi- & z tzmwtti- 5, thTF ten? 6 t tmitvitt. 
8 8 . 7 6{cte«©?ti^^#L, wa&mmfr & t hs-ft 

iaft£SIIR^3 d i^tii t5s fc hTFCJtt^t hUHbi/tft 

8 9. #t h *3»EO*B*ttt*^ffi« (CDR) Rtf35it&b h !?t ^ 
**©7 U--A9-*£# (FR) £Wt3ft&JI&£&M$ t!:*: 
^fcfc bIHb£ft©M;£&i;:£^T. 

(1) B W LTEi&te©# fc h * y 7 a 

( 2 ) Bute ( 1 ) ©€-77 n - i-JlftfttpcD FR07U i!@e?ij 

( 3 ) Mie ( 2 ) fcfctt* l k htt#© 4 fl® F RfclfflE 

( 1 ) ©# b ^ d -•*-;!/ ft ft ©Jtjfcf* f R «fc 9 Kg Lt 

*-© k hMlbftft^feg! U 

( 4 ) StffE ( 3 ) fcfc^TftSI L/c k hIHbin;ft©ffiII-v©|£& 
ttXtei^©£Mtt£*f D <r3t&7j£&ij£ U 

( 5 ) Mie ( 3 ) Kfc^Tfttj L tz fc h S ft ft ft*© 1 - 3 mo 
FR£, (2) VfflMLtzt h£tft©f*lv ( 3 ) T&ffl L © t 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Humanized antibodies against human tissue factor (TF) 

and process for production of the humanited antibodies 

<130> G821 

<150> JP 10-91850 

<151> 1998-04-03 

<160> 152 

<210> 1 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G1 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G2a 
<400> 2 

ggatcccggg agtggataga ccgatgg 27 
<210> 3 
<211> 27 
<212> DNA 

1/10 9 
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< 21 3 > Artificial Sequence 
<220> 

<223> Primer MKC 
<4O0> 3 

ggatcccggg tggatggtgg gaagatg 27 
<210> 4 
<211> 17 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> M13 Primer M4 
<400> 4 

gttttcccag tcacgac 17 
<210> 5 
<211> 17 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> M13 Primer RV 
<400> 5 

caggaaacag ctatgac 17 
<210> 6 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 



2/1 09 
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<222> (1).. . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 6 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Cly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr lie Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gee aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 
65 70 75 
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aca gcc ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc acc act etc aca gtc tec tea 411 
Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 7 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 
<400> 7 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 
-15 -10 -5 
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gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 

Val His Ser Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 

Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 

30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 

Glu Trp lie Gly Tyr lie Asp Pro Tyr Asn Gly Gly Thr lie Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gee aca ttg act gtt gac aag tec tec age 288 

Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gee ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 

Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 

Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc acc act etc aca gtc tec tea 411 

Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 8 
<211> 408 
<212> DNA 
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<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 8 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtc aat tea gag gtt cag ctg cag cag tct ggg get gag ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg 

1 5 10 

cca ggg gec tta gtc aag ttg tec tgc aaa get tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ttg att gat cct caa aat ggt aat act ata tat gac 240 
Glu Trp lie Gly Leu lie Asp Pro Gin Asn Gly Asn Thr He Tyr Asp 
50 55 60 
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ccg aag ttc cag ggc aag gcc agt ata aca gca gac aca tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gcc tac ctg cag etc age age ctg aca tct gag gac act gcc gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gat aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Tyr Tyr Cys Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga acc tea gtc acc gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 
<210> 9 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptlde 
<222> (1).. . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 9 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Vai Val Thr Gly 

-15 -10 -5 . 

gtc aat tea gag gtt cag ctg cag cag tct ggg act aac ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg 

1 5 10 

cca ggg gee tta gtc aag ttg tec tgc aaa ggt tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggt cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gee agt ata aca gca gac aca tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser lie Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gee tac ctg cag etc age age ctg aca tct gag gac act gee gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga acc tea gtc acc gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 

8/109 
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<210> 10 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (411) 

< 223 > Nucleotide sequence coding for II chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 10 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Vai Lys 

1 5 10 

cct ggg tct tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

cct gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Pro Asp Tyr Asn lie Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 
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gag tgg att gga tat att gat 
Glu Trp He Gly Tyr He Asp 
50 

cag aag ttc aac gac aag gcc 
Gin Lys Phe Asn Asp Lys Ala 
65 

aca gcc ttc atg cat etc aac 
Thr Ala Phe Met His Leu Asn 
80 

tat tac tgt gca aga ggt ttc 
Tyr Tyr Cys Ala Arg Gly Phe 
95 100 
caa ggg act ctg gtc act gtc 
Gin Gly Thr Leu Val Thr Val 
110 115 
<210> 11 
<2 1 1 > 411 
<212> DNA 
< 21 3 > Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (411) 
< 223 > Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 

10/109 



cct tac 
Pro Tyr 

aca ttg 
Thr Leu 
70 

age eta 
Ser Leu 
85 

tac tat 
Tyr Tyr 

tct gca 
Ser Ala 



act ggt 
Thr Gly 
55 

act gtt 
Thr Val 

aca tct 
Thr Ser 

gat tac 
Asp Tyr 



ggt act 
Gly Thr 

gac aag 
Asp Lys 

gag gac 
Glu Asp 
90 

gac tgt 
Asp Cys 
105 



ggc tac aac 
Gly Tyr Asn 
60 

tec tec age 
Ser Ser Ser 
75 

tct gca gtc 
Ser Ala Val 

tac tgg ggc 
Tyr Trp Gly 



240 



288 



336 



384 



411 
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<400> 11 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 

Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 

Val His Ser Asp lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 

Thr Asp Tyr Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 

30 35 40 45 

gag tgg att gga tat att gat cct tac act ggt ggt act ggc tac aac 240 

Glu Trp lie Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn 

50 55 60 

cag aag ttc aac gac aag gec aca ttg act gtt gac aag tec tec age 288 

Gin Lys Phe Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gec ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 

Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga ggt ttc tac tat gat tac gac tgt tac tgg ggc 384 

Tyr Tyr Cys Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly 
95 100 105 
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caa ggg act ctg gtc act gtc tct gca 411 

Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 
<210> 12 
<211> 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

< 2 2 1 > mat-pept i de 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 12 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 
Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg acc cag tct cct gec tec cag tct gca tct 96 
Lys Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag acc att ggt 144 
Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly 
15 20 25 30 



l 
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aca tgg tta gcc tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 
Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 
Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 
Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 
Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
95 100 105 

<210> 13 
<211> 375 
<212> DNA 
< 2 1 3 > Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

<221> mat-peptide 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 

13/109 
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<400> 13 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 
Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg ace cag tct cct gee tec cag tct gca tct 96 
Lys Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag ace att ggt 144 
Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly 
15 20 25 30 

aca tgg tta gee tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 
Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 
Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 
Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 
Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 14 
<21 1 > 387 
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<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (66) 
<220> 

<221> mat-peptide 
<222> (67). . . (387) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 14 

atg gac atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg 48 
Met Asp Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp 

-20 -15 -10 

ttt cca ggt ate aga tgt gac ate aag atg acc cag tct cca tec tec 96 
Phe Pro Gly He Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 

atg tat gcc teg ctg gga gag aga gtc act ate act tgc aag gcg agt 144 
Met Tyr Ala Ser Leu Gly Glu Arg Val Thr lie Thr Cys Lys Ala Ser 

15 20 25 

cag gac att aaa acc ttt tta age tgg tac cag cag aaa cca tgg caa 192 
Gin Asp He Lys Thr Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Gin 

30 35 40 

tct cct aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc 240 
Ser Pro Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val 
45 50 55 



l 
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cca tea aga 

Pro Ser Arg 
60 

ate age age 

lie Ser Ser 
75 

cat ggt gag 

His Gly Glu 

aaa 
Lys 

<210> 15 
< 2 1 1 > 381 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 15 

atg agg gec cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

16/1 09 
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ttc agt ggc agt gga tct ggg caa gat tat tct eta acc 288 
Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr 

65 70 
ctg gag tct gac gat tea gca act tat tac tgt eta cag 336 
Leu Glu Ser Asp Asp Ser Ala Thr Tyr Tyr Cys Leu Gin 
80 85 90 

age ccg tac acg ttc gga ggg ggg acc aaa ctg gaa ata 384 
Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
95 100 105 

387 
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ggt ate aga tgt gac ate aag atg acc cag tct cca tec tct atg tat 96 
Gly lie Arg Cys Asp lie Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gca teg ctg gga gag aga gtc act ate act tgc aag gcg agt cag gac 144 
Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

aga ttc agt ggc agt gga tct ggg- caa gat tat tct eta acc ate aac 288 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr lie Asn 

65 70 75 

aac ctg gag tct gac gat aca gca act tat tat tgt eta cag cat ggt 336 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
95 100 105 

<210> 16 
< 2 1 1 > 393 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
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<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (394) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 16 

atg agt cct gcc cag ttc ctg ttt ctg tta gtg etc tgg att egg gaa 48 
Met Ser Pro Aia Gin Phe Leu Phe Leu Leu Val Leu Trp lie Arg Glu 

-15 -10 -5 

ate aac ggt gat gtt gtg ctg acc cag act cca etc act ttg teg gtt 96 
He Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gcc tec gtc tct tgc aag tea agt cag age etc 144 
Thr He Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc ctg ate tat ctt gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 
65 70 75 



l 
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ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys He Ser Arg Val Glu Ala Glu Asp Leu Cly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg ace aag ctg 336 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu He Lys 
110 

<210> 17 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (393) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 
<400> 17 

atg agt cct gec cag ttc ctg ttt ctg tta gtg etc tgg att egg gat 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp lie Arg Asp 
-15 -10 -5 
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ate aac ggt gat gtt gta ctg acc cag act cca etc act ttg teg gtt 96 
lie Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gec tec gtc tct tgc aag tea agt cag age etc 144 
Thr lie Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc eta ate tat ctg gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys lie Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg acc aag ctg 384 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu He Lys 
110 

<210> 18 
< 2 1 1 > 35 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer ch5HS 
<400> 18 

gtctgtcgac ccaccatgaa atgcagctgg gtcat 35 
<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5HA 
<400> 19 

tgttgctagc tgaggagacg gtgactga 28 
<210> 20 
< 2 1 1 > 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5LS 
<400> 20 

gtctagatct ccaccatgag ggcccctgct cagtt 35 
<210> 21 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5LA 

2 1/10 9 
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<400> 21 

tgttcgtacg ttttatttcc agcttggt 28 
<210> 22 
<211> 104 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<223> CDR grafting primer hR5HvlS 
<400> 22 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

<210> 23 

<211> 108 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv28 
<400> 23 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

<210> 24 

<211> 108 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 24 
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gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

<210> 25 

<211> 110 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 25 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga 110 

<210> 26 

<211> 110 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 26 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 

<210> 27 

<211> 19 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer hR5HvPrS 
<400> 27 

2 3/109 
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ttctgtcgac ccaccatga 19 
<210> 28 
<21 1 > 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hR5HvPrA 
<400> 28 

agaagctagc tgaggagac 19 
<210> 29 
<2 1 1 > 415 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (415) 

<223> Nucleotide sequence coding for version "a" of humanize 
d H chain V region 
<400> 29 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc agg gee aaa ctg act gca gee aca tec gee agt 288 

Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 

65 70 75 

att gee tac ttg gag ttc teg age ctg aca aat gag gat tct gcg gtc 336 

lie Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 415 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 30 
<211> 119 
<212> PRT 
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< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of huroani2ed H chai 
n V region 
<400> 30 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 31 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFS 
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<400> 31 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 100 

<210> 32 

<211> 75 

<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 32 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 33 

<211> 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFA 
<400> 33 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 34 

<211> 75 

<212> DNA 

< 21 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 
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<400> 34 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 
agactcgaga gctcc 75 

<210> 35 

< 2 1 1 > 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFS 
<400> 35 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

<210> 36 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBS 
<400> 36 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 37 

<211> 100 

<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFA 

2 8/1 09 
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<400> 37 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 
<210> 38 
< 2 1 1 > 75 
<212> DNA 

< 213 > Artificial Sequence 
<220> 

<223> PR Shuffling primer P3NMBA 
<400> 38 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc 75 
<210> 39 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-pept i de 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "b" of humanize 
d H chain V region 
<400> 39 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta .192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
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<210> 40 
<211> 119 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized H chai 
n V region 
<400> 40 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 41 
<211> 414 
<212> DNA 
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< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-pept i de 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "c" of humanize 
d H chain V region 
<400> 41 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc teg agt gtg aca gee gcg gac aca gee gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 42 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized H chai 
n V region 
<400> 42 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 



3 3/1 09 



WO 99/51743 PCT/JP99/01768 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 43 
< 2 1 1 > 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 
<400> 43 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

<210> 44 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPA 
<400> 44 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 

3 4/109 
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agactcgaga gctcc 75 
<210> 45 
< 21 1 > 20 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Primer F3PrS 
<400> 45 

ttcttggcca tagtatgtat 20 
<210> 46 
< 2 1 1 > 18 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer F3PrA 
<400> 46 

agaaccatgg catagccc 18 
<210> 47 
<211> 100 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> FR Shuffling primer F3vHS 
<400> 47 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 
<210> 48 
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<211> 75 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> FR Shuffling primer F3vHA 
<400> 48 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc 75 

<210> 49 

< 2 1 1 > 414 

<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "d" of humanize 
d H chain V region 
<400> 49 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 50 
<2ll> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version M d" of humanized H chai 
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n 

<400> 50 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 51 
< 21 1 > 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
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<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "e" of humanize 
d H chain V region 
<400> 51 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gac gag tea acg aag 288 

Pro Lys Phe Gin Gly Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gee tac atg gag etc aac agt ctg aga tct gag gac acg gec gtt 336 

lie Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 
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tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 52 
<211> 119 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "e" of humanized H chai 
n V region 
<400> 52 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys lie Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 

4 0/109 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 53 
< 2 1 1 > 100 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSS 
<400> 53 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 100 

<210> 54 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSA 
<400> 54 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 
aggctcctga gctcc 75 

<210> 55 

<211> 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

4 1/10 9 
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<223> FR Shuffling primer F3CDS 
<400> 55 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 

<210> 56 

<211> 75 

<212> DNA 

< 21 3 > Artificial Sequence 
<220> 

<223> PR Shuffling primer F3CDA 
<400> 56 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 
aggctcgaga gttgc 75 

<210> 57 

<211> 414 

<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "f" of humanize 
d H chain V region 

<400> 57 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca tec acg age 288 

Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc agg age ctg aga tct gac gac acg gee gtg 336 

Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin. 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 

4 3/109 
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<210> 58 

< 21 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "f" of humanized H chai 
n V region 
<400> 58 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 59 

< 2 1 1 > 414 
<212> DNA 

4 4/109 
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< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1).. . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "g" of humanize 
d H chain V region 
<400> 59 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc aaa gcc act ctg act gca gac gaa tec tec age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aca gcc tac atg caa etc teg age eta cga tct gag gac tct gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat tct tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

<210> 60 

<211> 119 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "g" of humanized H chai 
n V region 
<400> 60 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Cly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 61 
<211> 100 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> FR Shuffling primer F3ADS 
<400> 61 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 

<210> 62 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADA 
<400> 62 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 

4 7/109 
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aggctggtcc actgt 75 
<210> 63 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for 
d H chain 
<400> 63 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met 

-15 -10 
gtt aac tea cag gtg cag ctg ttg gag tct gga 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly 

1 5 
cct ggg act tec gtg aag ate tec tgc aag get 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala 

15 20 
aaa gac tac tat atg cat tgg gta aaa cag agg 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg 
30 35 40 



version "h" of humanize 

gca gtg gtt aca ggg 48 
Ala Val Val Thr Gly 
-5 

get gtg ctg gca agg 96 
Ala Val Leu Ala Arg 
10 

tec gga ttc aac att 144 
Ser Gly Phe Asn lie 
25 

cct gga cag ggt eta 192 
Pro Gly Gin Gly Leu 
45 
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gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

• 50 55 60 

ccg aaa ttc cag ggc cgc gtc acc atg tea gec gac aag tec tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gee gee tat tta cag tgg acc age ctt aag gee teg gac acc gee ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie 

80 85 90 

tat ttc tgc gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 64 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "h" of humanized H chai 
n V region 
<400> 64 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 
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Tyr Met His Trp Val Lys Gin Arg Pro Giy Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 65 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMS 
<400> 65 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 

<210> 66 

< 2 1 1 > 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMA 

5 0/109 
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<400> 66 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc 75 

<210> 67 

<211> 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shu f fling primer F3BMS 
<400> 67 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

<210> 68 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMA 
<400> 68 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 
<210> 69 
<2U> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 

5 1/10 9 
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<222> (1). . . (57.) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "i" of humanize 
d H chain V region 
<400> 69 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

, gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca teg acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 
65 70 75 
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aca gtc ttc atg gaa ctg age age ctg aga tct gaa gac acg gee gtg 336 

Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Cly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 70 
<2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "i" of humanized H chai 
n V region 
<400> 70 

Gin Val Gin Leu Leu Glu 

1 5 
Ser Val Lys He Ser Cys 
20 

Tyr Met His Trp Val Lys 
35 

Gly Gly Asn Asp Pro Ala 
50 

Gin Gly Arg Val Thr He 
65 70 

5 3/109 



Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

10 15 
Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

25 30 
Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

40 45 
Asn Gly His Ser Met Tyr Asp Pro Lys Phe 
55 60 
Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
75 80 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
<211> 414 
<212> DNA 

<2I3> Artificial Sequence 

<220> 

< 22 1 > sig-peptide 
<222> (1). ..(57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
< 2 1 1 > 414 
<212> DNA 

< 2 1 3 > Art i f icial Sequence 

<220> 

<221> sig-peptide 
<222> (1).. .(57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acc ttt acc gcg gac aca tec gcg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gec tac atg gag ttg agg age etc aga tct gca gac acg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 

80 85 90 

tat tat tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 72 
<2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "j" of humanized H chai 

5 5/109 
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n V region 
<400> 72 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val. Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 73 
< 2 1 1 > 79 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPS 
<400> 73 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 
tcctgcgaat ggccattct 79 

5 6/109 
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<210> 74 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPA 
<400> 74 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 
gcgcacccaa tgcatagaa 79 

<210> 75 

<211> 414 

<212> DNA 

<213> Arti f icial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "bl" of humaniz 
ed H chain V region 
<400> 75 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 

Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 

30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 

Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 76 
<211> 119 
<212> PRT 



5 8/109 



WO 99/51743 PCT/JP99/01768 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized H cha 
in V region 
<400> 76 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 77 
<211> 414 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "dl" of humaniz 
ed H chain V region 
<400> 77 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 
65 70 75 
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aca gcc tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 
80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 78 
<2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "dl" of humanized H cha 
in V region 
<400> 78 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

6 1/10 9 



WO 99/51743 PCT/JP99/01768 

Met Clu Leu Ser Ser Leu Arg Ser Clu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 79 
<211> 79 
<212> DNA 

< 2 1 3 > Ar t i f i cial Sequence 

<220> 

<223> PR shuffling primer F2VHS 
<400> 79 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79 

<210> 80 

< 2 1 1 > 79 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHA 
<400> 80 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
tcgcacccaa tgcatagaa 79 

<210> 81 

<211> 414 

<212> DNA 
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< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b3" of humaniz 
ed H chain V region 
<400> 81 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gec cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 82 
<21 1 > 119 
' <212> PRT 
< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b3" of humanized H cha 
in V region 
<400> 82 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 83 
<211> 414 
<212> DNA 

<213> Art i f i cial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1).. . (57) 
<220> 

<221> mat-pept i de 
<222> (58). .. (414) 

<223> Nucleotide sequence coding for version "d3" of humaniz 
ed H chain V region 
<400> 83 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee cct gga caa ggg ctt 192 

Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 

30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 

Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac teg gec gta 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 84 
<211> 119 
<212> PRT 



6 6/109 



WO 99/51743 PCT/JP99/01768 

< 2 1 3 > Artificial Sequence 

<220> 

<223> Amino acid sequence of version "d3" of humanized H cha 
in V region 
<400> 84 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 85 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector LvlS 
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<400> 85 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 

<210> 86 

< 2 1 1 > 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PR shuffling vector h5U4S 
<400> 86 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 

<210> 87 

<2 1 1 > 98 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv2A 
<400> 87 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

<210> 88 

<211> 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv3A 
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<400> 88 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
ggtttctgct gataccaact taagaagctt ttaatgtc 98 

<210> 89 

<211> 94 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv5A 
<400> 89 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 

< 21 0> 90 

< 2 1 1 > 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer h5LvS 
<400> 90 

gtctagatct ccaccatgag 20 
<210> 91 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer h5LvA 
<400> 91 
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tgttcgtacg tttgatctc 19 
<210> 92 
<211> 381 
<212> DNA 

< 2 1 3 > Art i f icial Sequence 
<220> 

<221> sig-peptide 
<222> (1).. . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "a" of humanize 
d L chain V region 
<400> 92 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
30 35 40 
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ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
50 55 60 

agt ggc tec gga tct ggt acc gat ttc act etc acc ate teg 288 
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 

65 70 75 

caa cct gaa gat ttt gca act tac tac tgt ctg cag cat ggt 336 
Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
95 100 105 

<210> 93 
<211> 107 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized L chai 
n V region 
<400> 93 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 40 45 
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45 
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Arg Phe 

agt ctg 
Ser Leu 

gag age 
Glu Ser 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 94 
< 21 1 > 77 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<223> FR shuf f 1 ing primer F3SS 
<400> 94 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 95 

< 2 1 1 > 77 

<212> DNA 

<213> Art i f i cial Sequence 
<220> 

<223> FR shuffling primer F3SA 
<400> 95 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 
<210> 96 
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<2I1> 77 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3RS 
<400> 96 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 97 

<211> 77 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3RA 
<400> 97 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

<210> 98 

<211> 381 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

7 3/109 
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<223> Nucleotide sequence coding for version "b" of humanize 
d L chain V region 
<400> 98 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
95 100 105 

7 4/109 
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<210> 99 
<211> 107 
<212> PRT 

< 2 1 3> Ar ti f icial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized L chai 
n V region 
<400> 99 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

1 5 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 100 
< 2 1 1 > 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 
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<221> sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). . . (381) 

< 223 > Nucleotide sequence coding for version "c" of humanize 
d L chain V region 
<400> 100 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg ace cag tct cca tec tec ctg tct 96 
Gly lie Arg Cys Asp ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu Ile Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser 
65 70 75 
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age etc cag cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg ace aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 101 
<211> 107 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized L chai 
n V region 
<400> 101 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 102 
< 2 1 1 > 72 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<223> FR shuffling primer F2SS 
<400> 102 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca 72 

<210> 103 

< 2 1 1 > 72 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2SA 
<400> 103 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 

<210> 104 

< 2 1 1 > 72 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuf f 1 ing primer F2XS 
<400> 104 
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gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 72 

<210> 105 

<211> 72 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2XA 
<400> 105 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
aacttaagag ac 72 

<210> 106 

< 21 1 > 381 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed L chain V region 
<400> 106 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 
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ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gec tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cca ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 

30 35 40 

aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 107 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized L cha 



8 0/109 



WO 99/51743 PCT/JP99/01768 

i n V re g i on 
<400> 107 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 108 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "b2" of humaniz 
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ed L chain V region 
<400> 108 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

<210> 109 
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< 2 1 1 > 107 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "b2" of humanized L cha 
i n V region 
<400> 109 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 110 
< 2 1 1 > 30 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
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d H chain V region 
<400> 110 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

5 10 .15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys 
20 25 30 

<210> 111 
<211> 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a" to "j M of h 
umanized H chain V region 
<400> 111 

Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
5 10 

<210> 112 
<211> 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR2 of versions "bl" and "dT.o 
f humanized H chain V region 
<400> 112 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly 
5 10 

<210> 113 
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< 2 1 1 > 14 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "b3" and "d3" o 
f humanized H chain V region 
<400> 113 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie Gly 
5 10 

<210> 114 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "a" of humanized 
H chain V region 
<400> 114 

Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr Leu Glu 

5 10 15 

Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 115 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions (b), (bl) and ( 
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b3) of humanized H chain V region 
<400> 115 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 116 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "c" of humanized 
H chain V region 
<400> 116 

Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg 

5 10 15 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 117 
<211> 32 
<212> PRT 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "d", "dl" and " 
d3" of humanized H chain V region 
<400> 117 
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Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 118 
< 21 1 > 32 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "e" of humani2ed 

H chain V region 
<400> 118 

Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala Tyr Met Glu 

5 10 15 

Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 119 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "f" of humanized 

H chain V region 
<400> 119 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu 
5 10 15 
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Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Va! Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 120 
<2 1 1 > 32 
<212> PRT 

< 213 > Artificial Sequence 
<220> 

<223> Amino acid sequence of PR3 of version "g" of humanized 
H chain V region 
<400> 120 

Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg 
20 25 30 

<210> 121 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of PR3 of version "h" of humanized 
H chain V region 
<400> 121 

Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin 

5 10 15 

Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie Tyr Phe Cys Ala Arg 
20 25 30 

<210> 122 



8 8/109 



WO 99/51743 PCT/JP99/01768 

<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "i" of humanized 
H chain V region 
<400> 122 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 123 
<21 1 > 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "j" of humanized 
H chain V region 
<400> 123 

Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 124 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Amino acid sequence of FR4 of all versions of humanize 
d H chain V region 
<400> 124 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
5 10 

<210> 125 
< 2 1 1 > 23 
<212> PRT 

<213> Art i f i cial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
d L chain V region 
<400> 125 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

5 10 15 

Asp Arg Val Thr lie Thr Cys 

20 

<210> 126 
<2 1 1 > 15 
<212> PRT 

<213> Ar t i f i cial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a", "b" and "c 

of humanized L chain V region 
<400> 126 
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Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr 
5 10 15 

<210> 127 
<211> 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of version "bl" of humanize 
d L chain V region 
<400> 127 

Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He Tyr 
5 10 15 

<210> 128 
<211> 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of version "b2" of humanize 
d L chain V region 
<400> 128 

Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie Tyr 
5 10 15 

<210> 129 
<211> 32 
<212> PRT 

<2 13 > Ar t i f i cial Sequence 
<220> 
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<223> Amino acid sequence of FR3 of version "a" of humanized 

L chain V region 
<400> 129 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

5 10 15 

Leu Thr lie Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 130 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "b", "bl" and " 
b2" of humanized L chain V region 
<400> 130 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr lie Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 131 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "c" of humanized 

L chain V region 
<400> 131 
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Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 132 
<211> 10 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR4 of all versions of humanize 
d L chain V region 
<400> 132 

Phe Gly Gly Gly Thr Lys Val Glu He Lys 
5 10 

<210> 133 
<211> 5 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed H chain V region 
<400> 133 
Asp Tyr Tyr Met His 
5 

<210> 134 
<211> 17 
<212> PRT 
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<213> Art i f icial Sequence 
<220> 

<223> Amino acid sequence of CDR2 of all versions of humaniz 
ed H chain V region 
<400> 134 

Ciy Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin 
5 10 15 

Gly 

<210> 135 
<211> 8 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR3 of all versions of humaniz 
ed H chain V region 
<400> 135 

Asp Ser Gly Tyr Ala Met Asp Tyr 
5 

<210> 136 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed L chain V region 
<400> 136 
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Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 
5 10 

<210> 137 

< 21 1 > 7 
<212> PRT 

<213> Art i f i cial Sequence 
<220> 

<223> Amino acid sequence of CDR2 of all versions of humani2 
ed L chain V region 
<400> 137 

Tyr Ala Thr Ser Leu Ala Asp 
5 

<210> 138 
<211> 9 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR3 of all versions of humaniz 
ed L chain V region 
<400> 138 

Leu Gin His Gly Glu Ser Pro Tyr Thr 

5 

<210> 139 

< 21 1 > 118 
<212> PRT 
<213> Mouse 
<220> 



9 5/109 



WO 99/51743 PCT/JP99/01768 

< 223 > Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 139 

Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Leu Thr Val Ser Ser 

115 
<210> 140 
< 2 1 1 > 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 140 
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Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 

35 40 45 

Gly Tyr lie Asp Pro Tyr Asn Gly Gly Thr lie Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Leu Thr Val Ser Ser 

115 
<2 1 0 > 141 
<211> 117 
<212> PRT 
<2 1 3 > Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 141 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
5 10 15 
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Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Leu He Asp Pro Gin Asn Gly Asn Thr lie Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

<210> 142 
< 21 1 > 117 
<212> PRT 
<213> Mouse 
<220> 

< 223 > Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-5 
<400> 142 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 
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Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

<210> 143 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-7 
<400> 143 

Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ser 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr 

20 25 30 

Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
35 40 45 
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Gly Tyr lie Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 

50 55 60 

Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 

115 
<210> 144 
< 21 1 > 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 144 

Asp lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Tyr lie Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 
50 55 60 
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Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 
115 

<210> 145 
<2 1 1 > 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 145 

Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr lie Thr Cys Leu Ala Ser Gin Thr lie Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu lie 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu Gin Ala 
65 70 75 80 
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Clu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 146 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 146 

Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr lie Thr Cys Leu Ala Ser Gin Thr He Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu He 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Are Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys lie Ser Ser Leu Gin Ala 
65 70 75 80 

Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 

<210> 147 
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<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TP mou 
se monoclonal antibody ATR-4 
<400> 147 

Asp (le Lys Met Thr Gin Ser 

5 

Glu Arg Val Thr lie Thr Cys 

20 

Leu Ser Trp Tyr Gin Gin Lys 
35 

Tyr Tyr Ala Thr Ser Leu Ala 
50 55 
Ser Gly Ser Gly Gin Asp Tyr 
65 70 
Asp Asp Ser Ala Thr Tyr Tyr 
85 

Thr Phe Gly Gly Gly Thr Lys 
100 

<210> 148 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
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Pro Ser Ser Met Tyr Ala Ser Leu Gly 

10 15 
Lys Ala Ser Gin Asp lie Lys Thr Phe 

25 30 
Pro Trp Gin Ser Pro Lys Thr Leu lie 
40 45- 
Asp Gly Val Pro Ser Arg Phe Ser Gly 
60 

Ser Leu Thr He Ser Ser Leu Glu Ser 
75 80 
Cys Leu Gin His Gly Glu Ser Pro Tyr 

90 95 
Leu Glu He Lys 
105 
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se monoclonal antibody ATR-5 
<400> 148 

Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 

5 10 15 

Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 149 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TP mou 
se monoclonal antibody ATR-7 
<400> 149 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
5 10 15 
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Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro. 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Asp 

85 90 95 

Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

<210> 150 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 150 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 

5 10 15 

Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 
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Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Asp 

85 90 95 

Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 110 

<210> 151 

<2 1 1 > 780 

<212> DNA 

< 2 1 3 > Homosapiens 

<220> 

<223> DNA coding for soluble human TF 
<400> 151 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gec gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg acg etc ctg etc ggc tgg gtc ttc gcc cag gtg gcc ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 

Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gac aca gag tgt gac etc acc gac gag att gtg 288 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca egg gtc ttc tec tac ccg gca 366 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 

65 70 75 80 

ggg aat gtg gag age acc ggt tct get ggg gag cct ctg tat gag aac 384 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tec cca gag ttc aca cct tac ctg gag aca aac etc gga cag cca aca 432 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg acc gta gaa 480 

lie Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gac tta att tat aca ctt tat tat tgg aaa tct 576 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 

145 150 155 160 

tea agt tea gga aag aaa aca gec aaa aca aac act aat gag ttt ttg 624 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 
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att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
lie Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att ccc tec cga aca gtt aac egg aag agt aca gac age ccg gta gag 720 
lie Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa gac tac aaa gac gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

gac gat aaa taa 780 
Asp Asp Lys 
225 

<210> 152 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 152 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

lie Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 
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